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REPORT  COMPOSITION 

The  survey  report  is  divided  into  a Summary,  and  9 Appendices.  A 
charge  for  each  appendix  and  summary  report  to  cover  the  cost  of  printing 
will  be  required,  should  purchase  be  desired.  Hie  appendices  each  con- 
tain a different  category  of  information.  Alphabetically  identified, 
the  appendices  are: 

A.  Background  Information  - This  appendix  includes  the  population 
and  industrial  projections,  wastewater  flows  and  the  engineering  data 
used  as  a basis  for  planning. 

B.  Basis  of  Design  and  Cost  - This  appendix  contains  the  criteria  and 
rationale  used  to  design  and  cost  the  final  alternative  wastavater  treat- 
ment system  components. 

C.  Plan  Formulation  - The  appendix  presents  the  planning  concepts 
and  procedures  used  in  developing  the  alternative  wastewater  management 
plans  that  were  examined  during  the  study. 

D.  Description  and  Cost  of  Alternatives  - This  appendix  contains  a 
cost  description  and  construction  phasing  analysis  for  each  of  the  final 
five  regional  wastewater  management  alternatives.  Components  of  these 
alternatives  are  described  in  detail  in  Appendix  B. 

E.  Social  - Environmental  Evaluation  - This  report  provides  an 
assessment  of  the  social  and  environmental  impacts  likely  to  arise 
from  the  implementation  of  the  final  five  alternatives. 

F.  Institutional  Considerations  - This  report  presents  an  assessment 
of  the  institutional  impacts  likely  to  arise  from  implementation  of  the 
final  five  alternatives. 

G.  Valuation  - This  appendix  presents  a broad  evaluation  of  the 
implications  and  use  potential  inherent  in  the  final  five  alternatives. 

H.  Public  Involvement/Participation  Program  - This  appendix  documents 
tiie  program  used  to  involve  the  public  in  the  planning  process. 

I.  Comments  - This  appendix  contains  all  of  the  formal  comments  from 
local,  State  and  Federal  entities  as  the  result  of  their  review  of  the 
other  appendices  and  the  Summary  Report.  Also  capsulized  arc  the  views 

of  citizens  presented  at  public  meetings. 

The  Summary  document  presents  an  overview  of  the  entire  study. 
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This  appendix  presents  a broad  evaluation  of  the  relative  inpacts  and 
effects  attributable  to  the  five  alternative  wastewater  management  systems 
considered  for  the  Chicago-South  End  of  Lake  Michigan  Area.  These  five 
alternatives  were  the  product  of  an  extensive  plan  formulation  process  that 
sought  (1)  to  provide  an  array  of  alternatives  responsive  to  the  new 
national  goal  of  eliminating  pollutant  discharges  into  area  waterways; 
and  (2)  to  provide  an  enhanced  base  from  which  the  area's  other  water  and 
related  land  resource  needs  could  be  effectively  met. 

The  new  national  goal  was  established  by  the  Congress  when  it  enacted 
the  Federal  Water  Pollution  Control  Act  Amendments  of  1972  (Public  Law 
92-500).  The  law  also  recognized  the  inplicit  failure  of  past  actions 
based  on  a piece-meal  approach  to  wastewater  management.  Accordingly  a 
program  mechanism  was  incorporated  whereby  populated  areas  with  diverse 
and  complex  wastewater  problems  could  take  advantage  of  the  economies  of 
scale  inherent  in  areawide  provision  of  such  services.  It  was  within  this 
context  that  the  plan  formulation  process  was  structured;  the  objective 
being  to  provide  an  array  of  conceptually  different  alternatives  and 
management  options.  At  the  same  time  each  alternative  was  critically 
assessed  to  determine  the  impli cations  to  the  social,  environmental,  economic, 
institutional  and  resource  bases  of  the  study  area,  the  adjacent  counties 
and  the  remaining  portions  of  the  States,  Region  and  the  Nation. 

Consequently,  the  findings  of  the  study  constitute  a framework  within 
which  the  area's  decision-makers  can  select  a system  compatible  with  the 
National  and  State  water  quality  goals.  Final  decisions  as  to  which  of  the 
five  alternatives,  if  any,  is  best  suited  to  the  area  and  most  acceptable 
to  the  residents  is  left  to  the  State  and  local  governments  which  now  have 
that  responsibility. 

The  comparative  analysis  presented  herein  is  evaluated  in  relation  to 
the  functional  components  of  a wastewater  management  system.  The  key 
system  components  included  the  functional  requirements  of  the  collection 
facilities,  the  treatment  process  and  the  handling  and  management  aspects 
of  residual  wastes.  Such  ancillary  factors  as  regionalization  (economies 
of  scale),  water  reuse  to  satisfy  local  requirements  and  synergistic  resource 
philosophies  are  also  pertinent  considerations  that  provide  a total  framework 
for  the  decision-makers.  Hence,  the  impact  of  each  alternative  has  been 
evaluated  in  terms  of  its  total  resource  implications.  The  concerns  over 
the  consumptive  demands  being  placed  on  our  nation's  natural  resources, 
energy,  and  tax  dollars  have  to  be  carefully  balanced  against  adopted 
environmental  and  social  goals.  Regional  solutions  to  common  problems 
and  avoidance  of  irreversible  commitments  of  our  natural  resources  were 
guidelines  which  served  as  the  framework  for  this  assessment. 
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APPENDIX  G - VALUATION 
SECTION  I - INTRODUCTION 

scope  of  STurro 

The  wastewater  management  study  for  the  Chicago -South  End  of  Lake 
Michigan  (C-SELM)  Area  was  authorized  by  Congressional  resolutions  from 
both  the  House  and  Senate  Public  Works  Committees  dated  10  and  23 
November  1971  respectively.  Included  in  the  language  of  the  Senate 
resolution  was  the  mission  to  "Evaluate  general  alternatives  for  the 
management  of  wastewater  on  a regional  basis,  including  the  elimination 
of  pollutant  discharges".  Consequently  the  study  was  directed  towards 
achieving  two  compatible  goals,  minimizing  water  quality  degradation 
from  waterborne  wastes  and  maximizing  the  potential  for  the  area's 
efficient  reuse  of  the  treated  water. 

REGIONAL  OBJECTIVES 

As  with  any  other  program  involving  water  and  related  land  resource 
development,  this  study  was  directed  towards  attainment  of  the  multiple 
objectives  cited  by  Congress.  These  objectives  or  national  planning  goals 
included  the  enhancement  of  the  environment,  social  well-being,  and  the 
development  of  both  the  national  and  regional  economies . 

Before  the  study  could  be  initiated,  however,  it  was  necessary  to 
translate  the  goals  into  planning  objectives.  Since  all  or  portions  of 
the  C-SELM  area  were  included  in  both  the  Upper  Mississippi  River  and  Great 
Lakes  Basins,  use  was  made  of  recent  studies  completed  for  these  two  regions. 
These  framework  studies  were  the  result  of  a cooperative  effort  undertaken 
by  those  Federal,  State  and  Local  agencies  concerned  with  the  region's 
resource  management  and  development.  Both  studies  established  a framework 
for  development  based  on  identified  needs.  These  need  inventories  reflected 
the  basis  for  trade  offs  that  in  net  effect  would:  (1)  give  a State-wide 

balance  of  water  and  related  land  resource  development,  (2)  retain  and 
emphasize  an  area's  physical,  cultural  and  aesthetic  characteristics,  and 
(3)  provide  the  opportunity  to  apply  multiple-use  concepts  and  thereby 
utilize  the  available  resource  bases  in  an  efficient  and  effective  manner. 

STUDY  BASIS 

The  basic  output  of  the  study's  planning  effort  was  essentially 
responsive  to  the  national  objective  of  enhancing  the  environment. 

However,  in  inproving  the  water  quality  of  the  area's  waterways,  specific 
improvements  of  bases  (water  and/or  land)  for  improvements  were  provided 
that  also  would  contribute  to  the  remaining  national  objectives.  These 
latter  benefits  would  involve  the  need  categories  cited  by  the  referenced 
regional  studies.  It  was  further  recognized  that  the  potential  for 
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satisfying  these  needs  would  be  inherent  but  to  different  degrees,  in  any 
of  the  alternatives-  regardless  of  the  treatment  technology  involved. 

What  was  significant  and  the  main  basis  for  differentiating  between  the 
alternatives  were  the  inpacts  associated  with  the  system  components  and 
the  reuse  opportunities  made  available. 

Consequently  the  evaluations  and  comparisons  were  structured  to 
obtain  an  objective  analysis  and  selection  of  system  components.  To 
provide  an  effective  framework  for  this  approach  required  that  the 
development  of  the  alternatives  be  the  basic  study  control  elements;  and 
that  the  total  implications  (including  resource  consumption)  of  the 
components  and  reuse  options  be  the  basis  for  critical  differentiation. 

STUDY'  AREA 

The  study  area  extends  from  the  Wisconsin  border  through  portions  of 
Illinois  and  Indiana,  around  the  southwestern  and  southern  perimeter  of 
Lake  Michigan  to  the  Michigan  stateline.  As  such  the  wastewater  management 
study  included  all  or  portions  of  four  counties  in  Illinois  and  three 
counties  in  Indiana.  Within  these  counties  there  are  nearly  90  townships 
with  a 1970  population  of  about  7-1/4  million  people.  Drainage  within  the 
approximate  2,600  square  miles  of  the  study  area  is  generally  to  the 
Illinois  River  with  the  exception  of  those  areas  tributary  to  Lake  Michigan. 

The  plan  formulation  of  a wastewater  management  system,  however, 
involved  consideration  of  a much  larger  geographical  area.  In  developing 
a wide  array  of  alternatives,  attention  was  directed  to  the  various  options 
available  in  designing  the  functional  components  of  the  systems.  This,  in 
turn,  required  consideration  of  planning  concepts  that  would  impact  on  sites 
outside  the  study  area  boundary.  As  a result  a much  larger  area  of  influence 
was  involved  in  the  planning  efforts;  one  generally  encompassing  the  tier 
of  counties  adjacent  to  the  C-SELM  area.  Included  in  the  outlying  area  were 
some  12  counties,  8 of  which  were  in  Illinois;  the  remaining  four  in  Indiana. 
Together  these  12  counties  have  a land  mass  of  some  6,930  square  miles  and 
a 1970  population  of  approximately  670,000.  The  C-SELM  study  area  and 
outlying  area  of  influence  are  shown  in  Figure  G-I-l.  Not  shown  are  the 
more  distant  counties  of  Knox  and  Fulton  Counties  in  Illinois  and  Clay 
County  in  Indiana  where  surface  mines  provide  potential  for  effective 
recycling  of  the  residual  waste  (sludge)  by-products. 

STUDY  VALUE 

The  emerging  concern  for  urban  area  problems,  and  in  particular  the 
concern  for  the  growing  problem  of  managing  wastewaters,  defined  the 
context  within  which  the  study  was  conducted.  The  intent  of  the  study  was 
to  identify  and  evaluate  alternative  wastewater  treatment  systems  that 
could  be  incorporated  into  areawide  or  regional  plans.  The  alternatives 
were  designed  to  a water  quality  standard  responsive  to  the  new  national 
goal  of  eliminating  the  discharge  of  pollutants  into  navigable  waters  by 
1985.  This  goal  was  established  by  the  Federal  Water  Pollution  Control  Act 
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Amendments  of  1972.  Upon  completion,  the  results  of  the  study  will  be 
furnished  the  States  of  Illinois  and  Indiana  and  local  governmental 
entities  and  planning  units  for  their  consideration.  Such  technical 
assistance  should  help  the  designated  agencies  substantiate  their  request 
for  federal  grants  beginning  after  June  30,  1974  by  demonstrating  that: 

(1)  "alternative  waste  management  techniques  have  been  studied  and 
evaluated";  and  (2)  "that  the  works  proposed  for  grant  assistance  will 
provide  for  the  application  of  the  best  practicable  waste  treatment 
technology  over  the  life  of  the  works — ",  requirements  established  by 
Section  201  (g)  (2)  (A)  of  the  Federal  Water  Pollution  Control  Act 
Amendments  of  1972. 

Therefore,  the  primary  objective  of  the  study  was  to  develop  alternative 
wastewater  management  systems  that  would  treat  1990  wasteloads,  yet  still 
be  capable  of  being  expanded  to  meet  2020  requirements  in  the  most  cost 
effective  manner.  The  level  of  treatment  would  be  designed  to  achieve  a 
technical  goal  approaching  "no  discharge  of  critical  pollutants"  (NDCP) 
with  major  emphasis  placed  upon  plans  to  meet  the  higher  technical  goal. 

In  addition,  system  design  was  to  provide  the  basis  for  maximizing  the 
efficient  reuse  of  the  reclaimed  resources.  The  study's  plan  formulation 
process  was  as  complex  and  elaborate  as  the  problem  it  intended  to  solve. 
Significant  efforts  were  made  to  assure  that  the  approach  be  totally 
uncommitted  to  any  specific  system  aspect;  and  that  environmental  and 
institutional  considerations,  together  with  an  extensive  public  partici- 
pation and  interagency  coordination  program  be  an  integral  part  of  the 
study.  Components  of  the  wastewater  management  alternatives  were 
progressively  refined  by  integrating  the  design  with  the  requirements  of 
the  area.  Throughout  the  process,  the  multiple-use  of  the  water  and 
related  land  resources  was  the  predominent  planning  principle.  The 
evolved  wastewater  management  plans  demonstrate  (1)  the  manner  and  extent 
to  which  the  area's  water  and  related  land  resources  can  be  effectively 
managed  in  order  to  meet  future  water  uses  and  ”waste"-oriented  functions 
and  services;  and  (2)  the  range  of  implications,  including  social, 
environmental,  natural  resources,  institutional,  and  economic  that  would 
be  involved  in  fulfilling  the  technical  goals  and  satisfying  some  of  the 
area's  water -related  requirements. 

The  findings  of  this  stud)-  do  not  mean  that  any  of  the  alternative 
plans  investigated  would  be  constructed.  Rather,  the  results  are  offered 
as  a planning  framework  from  which  the  area's  decision-makers  can  select 
a system  consistant  with  the  national  water  quality  goals  and  objectives 
set  forth  in  the  Federal  Water  Pollution  Control  ^ct  Amendments  of  1972 
(Public  Law  92-500).  Final  decisions  as  to  which  alternative,  if  any,  is 
best  suited  to  a particular  part  of  the  area  and  most  acceptable  to  the 
people  is  left  to  the  State  and  local  governments. 
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WATER  QUALITY  TECHNICAL  GOALS 

To  develop  and  evaluate  alternative  wastewater  management  systems 
responsive  to  the  new  water  quality  goals,  the  concept  of  "no  discharge 
of  critical  pollutants"  had  to  be  defined.  This  meant  establishing  an 
effluent  (treated  discharge)  water  quality  standard;  one  which  would 
restore  and  preserve  the  integrity  and  use  of  the  nation's  waters.  The 
standard  would  be  representative  of  the  NDCP  goal  for  achieving  a 
maximum  but  reasonable  degree  of  water  purity.  Accordingly,  a list  of 
critical  constituents  and  "acceptable"  levels  was  prepared  that  was  more 
detailed  and  more  demanding  than  current  standards.  Selection  of  the 
constituents  and  the  concentration  levels  was  based  on  desirable 
standards  for  drinking  water,  irrigation  and  livestock  waters,  and  aquatic 
habitat.  These  "effluent"  standards  actually  represented  a performance 
goal  for  the  design  of  a treatment  facility  and  characterized  the  output 
discharged  into  the  receiving  stream.  The  basis  for  establishing  the 
standard  is'  presented  in  Section  II  of  Appendix  C. 

While  the  treatment  goal  is  similar  in  intent  to  the  national  goal 
established  by  PL  92-500,  the  effluent  standards  are  not  the  result  of 
that  legislation.  Rather,  these  standards  were  established  for  this 
and  other  pilot  studies  authorized  approximately  one  year  prior  to 
enactment  of  the  law.  Consequently,  the  specific  water  quality  requirements 
do  not  represent  federally  accepted  or  adopted  standards. 

AVAILABLE  TECHNOLOGIES 

Chce  the  treatment  goal  had  been  established,  attention  was  directed 
to  the  methods  by  which  this  goal  could  be  achieved.  There  are  three 
basic  technological  approaches  which  can  be  used  to  attain  the  treatment 
standard.  These  are:  (1)  an  advanced  biological  treatment  plant  system; 

(2)  a physical -chemical  treatment  plant  system;  and  (3)  a land  treatment 
system. 

None  of  the  three  are  new  or  unique  in  concept.  The  unit  processes 
of  each  system  can  be  found  in  various  parts  of  the  nation  and  the  world. 
What  is  comparatively  new  is  (1)  the  combination  of  these  systems',  unit 
processes  to  achieve  treatment  desired  and  (2)  the  scale  to  which  these 
systems  would  be  applied. 

Most  of  the  sewage  treatment  plants  today  either  achieve  or  are  being 
upgraded  to  provide  secondary  treatment  of  the  wastewater  prior  to  discharge 
into  nearby  water  courses . Conventional  biological  treatment  is  the 
technology  most  widely  used  and  it  basically  involves  a two-step  process. 


The  first  step  or  primary  treatment  phase  consists  of  some  form  of 
mechanical  screening  and  holding  basins  to  remove  the  trash  and 
settleable  solids.  The  last  step  or  secondary  treatment  utilizes  bacteria 
to  consume  the  organic  portions  of  the  wastes.  Prior  to  being  discharged, 
the  treated  effluent  is  usually  chlorinated  for  disinfection  purposes. 

The  advanced  biological  treatment  system  involves  the  addition  of 
various  biological  and  chemical  unit  processes  to  the  conventional 
biological  treatment  plant.  The  add-on  unit  processes  are  designed  to 
achieve  removal  of  specific  constituents.  Cn  the  other  hand  the 
physical-chemical  treatment  system  uses  the  principles  of  physics  and 
chemistry  to  accomplish  the  same  functions  that  the  bacteria  and  other 
components  perform  in  biological  design.  Both  of  these  "plant" 
technologies  rely  on  incineration  as  an  integral  part  of  the  process 
and  internal  recycling.  Hie  land  treatment  system  also  adds  various 
biological  and  physical -chemical  unit  processes  to  the  conventional 
biological  treatment  process.  The  wastewater  having  received  the 
equivalent  of  conventional  secondary  treatment  is  sprayed  on  the  soil 
by  irrigation  equipment  for  the  final  stage  of  purification.  What  is 
unique  is  that  the  biosystem  of  both  the  soil  and  cover  crop  provide 
the  equivalent  of  the  add-on  unit  process.  Involved  are  the  complex 
physical  and  chemical  reactions  in  the  soil,  the  biological  processes 
of  the  soil's  bacteria  and  fungi,  and  the  natural  crop  uptake  - all  of 
which  form  the  basis  for  designing  the  farmer's  present  fertility 
program  and  cropping  practices . 

In  developing  the  design  of  the  plant  systems,  certain  basic 
assumptions  were  made.  The  most  important  related  to  the  (1)  sequential 
arrangements  of  the  unit  processes;  and  (2)  design  criteria  for  rating 
treatmient  performance  under  peak  flow  conditions.  Similar  design 
constraints  were  adopted  in  the  land  system  for  relating  the  application 
rates  of  the  pre- treated  irrigation  water  to  the  performance  of  the 
vegetative  cover,  soil  column,  and  soil  organisms.  Detailed  discussions 
of  each  technology,  its  processes  and  sequential  arrangements,  can  be  found 
in  Appendix  B. 

POLLUTANT  SOURCES 

Qice  the  standard  of  treatment  was  determined,  the  sources  of  pollutants 
requiring  control  also  had  to  be  identified.  Hi  ere  were  three  major 
categories  which  affected  the  quality  and/or  natural  background  level  of  a 
water  course.  These  were:  point  sources,  in-place  sources,  and  areal  sources. 

Point  sources  pertained  to  wastewater  volume's  discharged  at  a specific 
location;  be  it  a collector  (pipeline)  system  or  stream:  outfall.  Included 
in  this  category  were  controlled  waste  loads  from:  the  various  municipalities 
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and  industrial  plants.  The  critical  factor  was  that  the  volumes 
and  waste  constituents  could  be  directly  related  to  a specific  water  user. 
Accordingly,  the  first  phase  of  the  study  effort  involved  the  preparation 
of  an  adequate  data  base.  The  approach,  assumptions  and  findings  of 
this  study  phase  are  sumnarized  in  Appendix  A.  The  information  collected 
included:  (1)  an  inventory  of  existing  treatment  systems  and  their 

operating  characteristics;  (2)  projections  of  future  wasteloads  by 
location  and  type;  and  (3)  other  pertinent  resource  data.  As  such,  the 
information  provided  the  basis  for  the  planning  and  design  efforts  that 
followed.  The  geographical  location  of  the  population  and  industrial 
projections  were  kept  consistent  with  the  availability  of  land  and  local 
land-use  plans.  Moreover,  the  population  projections  were  broken  down 
to  the  township  level  in  order  to  facilitate  the  determination  of 
municipal  wasteloads. 

The  second  category,  in-place  sources,  was  more  subtle  in  that  it 
involved  the  physical  attributes  of  the  water  courses  themselves.  Of 
particular  concern  in  this  category  were  the  pollutants  that  had 
accumulated  in  the  stream  beds  over  time.  It  has  been  assumed  that  once 
a NDCP  treatment  system  is  in  place  and  operation,  the  bottom  deposits, 
especially  the  organic  material,  will  stabilize  due  to  anaerobic  action. 

There  may,  however,  be  deposits  or  specific  constituents  such  as  heavy 
metals  or  toxicants  which  will  require  other  remedial  works  such  as  dredging. 
The  beneficial  effects  of  the  stream's  increased  assimilative  capacity  in 
eventually  stabilizing  these  types  of  pollutants  are  not  known;  and  related 
decisions  must  be  deferred  until  extensive  monitoring  has  been  completed. 

The  control  of  areal  sources  of  pollutants  was  the  major  differential 
between  the  NDCP  and  current  water  quality  standards.  Prime  concern  was 
the  contaminant  loading  that  storm  water  runoff  would  contribute  to  the 
area's  watercourses  if  not  captured  and  treated.  This  consideration  would 
exclude  the  amount  of  storm  water  that  naturally  infiltrates  into  the 
collection  and  conveyance  sewer  systems.  It  was  recognized  that  storm  water 
runoff  would  become  a carrier  of  the  pollutants  that  are  typical  of  the 
geographical  area  involved-  be  it  urban  (high  density  development) , 
suburban,  or  rural  in  development.  Specific  pollutant  sources  would  involve 
septic  tanks,  fall-out  of  air-induced  pollutants,  and  the  commercial 
fertilizers  used  in  both  agricultural  production  and  the  suburban  open-spaces 
including  homes.  All  of  these  had  the  potential  of  adding  significant  levels 
of  critical  constituents;  enough  to  tenporarily  negate  the  water  quality  goal 
that  otherwise  would  be  achieved  under  the  NDCP  system  design. 

STORM  WATER  RUNOFF 

In  determining  what,  if  any,  portion  of  storm  water  runoff  had  to 
be  captured,  a search  was  made  of  published  literature  and  available 
study-related  data.  Extensive  work  had  been  done  by  the  Metropolitan 
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Sanitary  District  of  Greater  Chicago  (M5DGC) , the  Illinois  Institute  for 
Environmental  Quality,  and  the  Department  of  Public  Works  for  the  City  of 
Chicago  in  relation  to  the  pollutant  loadings  of  storm  water  runoff  from 
combined  sewer  systems.  The  findings  supported  a need  to  collect  the  first 
2 1/2  inches  of  runoff  since  the  flush  of  contaminants  were  significantly 
high  enough  to  become  a definite  point  source  (outfalls)  of  pollution, 
even  under  existing  standards . 

The  management  system  in  the  suburban  areas,  however,  involved  separate 
collection  and  conveyance  lines;  thus,  constituent  loadings  of  separate 
storm  water  discharge  were  needed.  Related  studies  pertinent  to  this  subject 
were  found  but  there  were  extensive  variations  in  concentration  levels.  Most 
of  the  variations  could  be  attributed  to  the  time  of  sampling  relative  to 
rainfall  occurrence  and/or  whether  the  samples  were  "grab"  samples  or 
taken  on  a flow-weighted  basis.  Consequently,  the  results  of  a study  for 
Ann  Arbor,  Michigan  as  reported  in  the  January  1968  issue  of  the  Water 
Pollution  Control  Federation  Journal  was  selected  as  the  basis  for  this 
evaluation.  The  constituent  loadings  were  reported  in  the  form  of  flow 
weighted  annual  mean  values,  i.e.,  level  of  concentration  correlated  to  a 
rainfall-flow  relationship.  Three  constituents,  Biochemical  Oxygen  Demand 
(BOD),  phosphorus,  and  ammonia  nitrogen  were  selected  as  the  key  discriminators 
because  of  their  inpact  on  the  aquatic  ecosystem  through  oxygen  depletion 
and  stream  enrichment  (a  phenomenon  similar  to  eutrophication) . 

An  analysis  was  done  to  determine  the  effects  on  the  receiving 
waterways  if  the  storm  water  was  not  treated.  In  this  analysis,  two  levels 
of  treatment  were  considered  for  the  1990  municipal  and  industrial  projections- 
local  and  NDCP  standards.  Furthermore,  the  local  standards  were  subdivided: 
one  reflecting  current  standards;  the  second  the  most  stringent  of  known 
effluent  requirements  in  the  area-  reflecting  long  range  local  planning 
goals.  As  such  these  treated  discharges  reflected  the  most  optimized 
(quality)  base  flew  condition  that  could  be  expected  in  the  area's  waterways. 
Then  using  the  typical  loadings  for  the  suburban  runoff,  the  applicable 
concentration  (on  a weighted  flow  value)  of  the  three  key  parameters  were 
determined.  The  resultant  BOD  and  ammonia  nitrogen  loadings,  determined 
using  the  stream's  assimilative  capacity  for  the  7-day,  10  year  low  flow, 
exceeded  the  acceptable  concentrations  levels  for  not  only  the  NDCP  but 
both  local  standards.  The  phosphorus  concentrations  were  low  enough  to 
justify  assuming  that  additional  dilution  would  maintain  the  concentration 
level  acceptable  under  current  standards  but  unacceptable  for  NDCP  standards. 
Based  on  this  analysis  it  was  concluded  that  the  storm  water  runoff  in  the 
suburban  area  should  be  captured  and  treated  particularly  if  the  water 
quality  was  to  provide  for  the  enhancement  of  fishery  and  other  stream-related 
recreational  opportunities.  Similarly,  the  same  concept  was  applied  to  the 
rural  storm  water  runoff  where  management  concerns  would  be  compounded  by  the 
suspended  solids  and  other  constituents  more  closely  related  to  agricultural 
production.  Without  capture  of  this  portion  of  the  study  area's  runoff,  the 
stability  of  the  aquatic  ecosystem  could  not,  in  all  probability,  be  maintained. 
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REUSE  AND  CONSERVATION  OBJECTIVES 


The  necessity  to  capture  and  treat  storm  water  runoff  in  itself 
imposed  two  new  conditions.  First  it  provided  a new  source  with  which 
to  meet  the  projected  water  requirements  of  the  study  area.  Secondly, 
it  effected  a change  in  the  existing  stream  flews  characteristics  and 
also  provided  the  potential  for  land-use  changes  in  the  flood  plain. 

Based  on  the  foregoing  factors,  it  became  apparent  that  the  wastewater 
management  system  could  serve  as  a primary  vehicle  to  meet  the  water  and 
related  land  requirements.  In  essence,  a more  effective  water  balance 
for  the  study  area  could  be  obtained  and  multiple  usage  of  both  the 
water  and  land  resources  could  be  realized.  In  lieu  of  a detailed  water  use 
assessment,  the  inventory  of  needs  from  the  comprehensive  studies  for  the 
Upper  Mississippi  River  and  Great  Lakes  Regions  were  used.  Among  the 
water-based  needs  cited,  flood  control,  general  recreation,  fish  and 
wildlife  conservation,  commercial  navigation,  and  water  supply  were 
pre-eminent.  These  needs  served  as  the  basic  framework  for  evaluating  the 
potential  reuse  and  redistribution  of  the  treated  water. 

The  potential  for  meeting  the  projected  water  supply  requirement 
was  primarily  a problem  associated  with  the  Illinois  portion  of  the  study 
area.  The  Indiana  portion  has  no  constraints  imposed  on  its  use  of  Lake 
Michigan  waters.  As  a result,  attention  was  focused  on  the  costs  and 
energy  demands  required  to  meet  the  Illinois  usage.  Also  involved  were 
the  institutional  constraints  of  the  Supreme  Court  decision  and  the 
possible  necessity  to  either  change  the  present  withdrawal  allocations 
or  reuse  the  treated  water. 

The  opportunity  also  existed  for  the  recycling  and  reuse  of  the 
residual  by-products  (called  sludge)  generated  during  the  treatment  process. 
The  constituents  removed  by  the  treatment  facilities  are  actually  the 
consunptive  wastes  from  the  municipal  and  industrial  usage  of  our  natural 
resources  and  agricultural  products . The  method  of  recapture  and  potential 
for  recycling  the  nutrients,  however,  varies  with  each  of  the  three 
treatment  technologies.  Therefore,  the  costs,  socio -environmental, 
institutional  and  resource  implications  were  assessed  for  the  recycling 
options  available  with  each  technology. 

Another  possibility  for  resources  conservation  was  the  multiple-use 
potential  inherent  in  the  physical  layout  or  design  of  a system  component. 
These  synergisms  or  add-ons  represent  an  opportunity  to  meet  other  area 
or  regional  needs  with  significant  savings  in  costs  and  resources.  In 
some  cases  the  system  provides  the  resource  base  with  which  the  dual 
benefit  can  be  readily  attained.  In  other  cases,  the  potential  for 
achieving  the  dual  benefit  is  enhanced,  but  additional  resource  commitments 
are  required.  In  both  cases  additional  investments  although  at  a lower 
level  are  needed  but  the  opportunity  for  realization  is  greatly  improved. 
Most  of  the  potential  for  the  synergistic  gain  are  dependent  upon  the 
technology  involved  but  a few  are  affected  by  other  system  components . 
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SECTION  III  - ALTERNATIVE  SELECTION 
STRATEGY  CONSIDERATIONS 

In  compliance  with  the  study's  technical  goal  and  congressional 
directives,  since  reinforced  by  PL  92-500,  major  enphasis  was  placed 
on  the  design  of  alternative  systems  to  meet  NDCP  standards.  At  the 
same  time,  it  was  considered  necessary  to  formulate  plans  to  meet 
current  standards . The  latter  would  then  serve  as  a comparative  base 
for  evaluating  the  socio- environmental,  institutional,  and  resource 
implications  associated  with  the  national  goal  of  NDCP  standards . 

The  plans  to  meet  existing  water  quality  standards  and  guidelines 
were  predicated  on  (1)  accepting  those  improvements  which  were  at  or 
near  the  drawing  board  stage  as  firm  elements  of  the  base  plan;  and 
(2)  examining  the  State  and/or  local  proposals  for  future  implementation 
and  nodification  of  the  existing  system.  These  inputs  provide  the 
basis  for  establishing  the  area's  present  planning  goals  for  wastewater 
management.  This  plan  in  turn  was  extended  to  meet  1990  and  2020  conditions. 
In  this  way  the  study  could  provide  an  immediate  benefit  by  identifying 
opportunities  for  inproving  current  plans  without  adversely  impacting 
on  the  on-going  programs . 

To  insure  a conpatability  with  present  planning  efforts,  the  current 
plans  for  areawide  wastewater  management  were  used  as  the  basis  for 
structuring  the  NDCP  alternatives.  The  plan-formulation  process  used 
to  select  the  NDCP  citematives  retained  for  final  study  was  divided  into 
three  stages.  The  first  stage  was  used  to  help  establish  pertinent 
planning  and  design  parameters  in  regard  to  an  alternative's  functional 
components.  The  functional  components  of  each  alternative  were  designed 
to  treat  the  2020  wasteloads.  This  provided  an  insigfrt  into  the 
management  and  operational  problems  that  the  area  would  eventually  face. 

As  such,  it  also  provided  a planning  framework  within  which  to  shape  the 
1990  systems.  Ihe  second  stage  involved  a redirection  of  the  design 
effort  and  basis  for  assessment.  As  a first  step,  all  of  the  alternatives 
retained  for  further  study  were  redesigned  to  treat  the  1990  wasteloads. 
Where  economies  of  scale  and  construction  dictated,  however,  the  2020 
requirements  were  retained  as  part  of  the  system  design.  In  addition, 
attention  was  focused  on  the  resource  commitments  associated  with  each 
alternative  and  the  resultant  socio-environmental,  institutional  and 
economic  inplications . This  latter  information  then  was  furnished  to 
the  public  with  an  intent  to  determine  their  viewpoints  and  preferences. 

Ihe  third  stage  involved  a further  refinement  in  design  of  the  system's 
functional  conponent*  and  a more  in-depth  assessment  of  the  alternatives 
retained  for  final  study.  A detailed  discussion  of  the  plan- formulation 
process  is  presented  in  Appendix  C. 


G-III-1 


ARRANGEMENT  OF  FUNCTIONAL  COMPONENTS 


The  components  of  the  various  alternative  systems  were  one  of  the 
bases  for  evaluation  by  the  other  three  study  elements,  namely  the 
socio- environmental  and  institutional  evaluators,  and  the  general  public 
including  the  citizens  advisory  conmittees  and  other  study  participants. 

The  engineering,  operational  and  managerial  aspects  also  were  assessed  to 
determine  the  consumptive  demands  on  the  total  resources  of  both  the 
study  area  and  the  outlying  area  of  influence.  Discussed  below  are  the 
major  design  and  planning  considerations  that  were  utilized  for  the  NDCP 
systems  during  the  final  stage  of  study.  'Hie  presentation  concentrates 
on  those  factors  that  ultimately  became  the  focal  points  for  evaluation. 

More  detailed  information  on  these  aspects  are  presented  in  Appendix  B. 

COLLECTION  AND  CONVEYANCE  SYSTEMS 

For  the  purpose  of  design,  management  of  the  storm  water  runoff  in 
the  entire  C-SELM  area  was  divided  into  three  categories:  urban,  suburban, 

and  rural.  The  storm  water  was  to  be  captured  and  treated  in  sufficient 
degree  to  preclude  the  discharge  of  critical  pollutants  to  the  area's 
watercourses.  To  achieve  economies  in  system  design,  the  storage  capacity 
for  t)ie  runoff  was  increased  and  regulated  pump-out  employed  to  reduce 
the  capacities  and  costs  associated  with  the  treatment  and  conveyance 
facilities . 

Designs  of  the  collection  and  conveyance  systems  differed  for  the 
urban,  suburban,  and  rural  areas.  In  urban  areas  where  the  municipal, 
industrial,  and  storm  wastewater  were  combined,  the  flows  were  conveyed 
to  treatment  plants  by  large  underground  tunnels.  This  was  the  least 
disruptive  from  a socio-environmental  standpoint  and  in  the  long-run  the 
most  cost  effective  in  providing  water  quality  and  flood  control. 

Storage  capacity  was  equivalent  to  2.5  inches  of  storm  water  runoff. 

Figure  G- III- 1 shows  the  combined  sewer  area  of  the  urban  portion  in  the 
C-SELM  region,  and  Figure  G-III-2  the  basic  concept  of  urban  wastewater  control. 

In  suburban  areas,  storm  water  was  collected  separately  and  stored  in 
surface  ponds  or  deep  pits,  depending  on  land  availability.  The  storage 
capacity  provided  was  equivalent  to  2.85  inches  of  runoff.  Retention  of 
the  runoff  would  vary  with  the  duration  and  intensity  of  the  storm  involved, 
however,  the  inpoundments  would  be  drained  within  a maximum  of  60  days. 

Figure  G-III-3  shows  the  basic  concept  of  suburban  storm  water  storage  and 
the  potential  for  incorporating  restrictive  recreational  opportunities  into 
site  design.  To  achieve  system  economies,  these  storage  sites  were  widely 
dispersed.  This,  in  turn,  should  provide  direct  relief  to  local  suburban 
collection  systems  and  help  reduce  water  damage  problems  caused  by  flooding 
and  blocked  drainage  conditions.  The  captured  storm  water  subsequently  is 
conveyed  from  the  storage  areas  by  gravity'  or  force  mains  to  access  points 
where  it  is  combined  with  other  wastewater.  Hie  access  points  either  adjoin 
a treatment  plant  or  are  interconnected  with  a larger  conveyance  system 
leading  to  a regionalized  treatment  facility. 
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COMBINED  SEWER  AREA 


Figure 


Figure  G-HI-2 


SUBURBAN  STORMWATER  MANAGEMENT 


The  most  significant  from  a multiple-purpose  use  potential  was  the 
storm  water  system  for  the  rural  portion  of  the  study  area.  Suitable 
retention  capacity  was  included  to  provide  not  only  an  effective  flood 
reduction  but  also  a restricted  water-based  recreational  program.  The 
basic  modular  approach  was  (1)  to  utilize  natural  topography,  supplemented 
as  necessary  by  pit  excavation  and  dike  impoundments  adjacent  to  the 
stream,  and  (2)  to  capture  and  regulate  the  storm  runoff  so  that  it  can  be 
subsequently  treated  by  the  land  treatment  process  and  irrigated  on  adjacent 
agricultural  lands . A schematic  diagram  of  this  storm  water  management  concept 
is  shown  on  Figure  G-III-4.  These  management  sites  were  distributed  throughout 
the  rural  areas . Within  a typical  local  watershed,  the  permanent  pond 
would  occupy  only  5 percent  of  the  area  and  the  irrigation  site(s)  some 
12  percent.  The  remaining  85  percent  would  be  the  tributary  area  providing 
runoff  to  the  pond.  The  tributary  acres  will  have  essentially  the  same 
land  use  as  they  now  have  and  their  use  will  be  consistent  with  good  land 
conservation  practices  in  order  to  prevent  increased  levels  of  suspended 
solids,  nitrogen  and  phosphorus  from  being  discharged  into  the  C-SELM 
waterways.  Grass  waterways  will  be  installed  as  part  of  the  recommended 
conservation  practices  and  used  for  conveying  the  surface  runoff  to  the 
storage  pond. 

TREATMENT  FACILITIES 

IVo  factors  are  involved  in  the  location  and  design  of  the  facilities. 
While  the  physical  layout  and  facilities  do  differ,  the  performance  level 
for  all  three  advanced  technologies  are  comparable  and,  for  all  intents 
and  purposes,  achieve  the  same  treatment  goal.  Utilization  of  different 
unit  processes,  however,  make  it  virtually  inpossible  to  achieve  identical 
levels  of  constituent  removal.  The  advanced  biological  and  physical 
chemical  technologies  use  a series  of  buildings,  tanks  and  other  facilities 
similar  in  appearance  to  existing  sewerage  treatment  plants.  Unlike  the 
two  plant  technologies,  though,  the  land  treatment  system  has  a significantly 
larger  requirement  for  its  physical  (acreage)  layout.  It  is  the  acreage 
requirements  for  all  three  technologies  that  are  of  concern  since  they 
will  directly  affect  the  land  uses  within  the  area  where  the  facilities 
are  located. 

The  second  factor  concerns  the  volume  of  wasteload  to  be  treated  by 
the  regional  facilities.  This  will  vary  with  the  water  quality  goal  under 
consideration.  Most  of  the  area’s  industries  presently  discharge  their 
wastewater  into  the  watercourses  rather  than  municipal  sewers.  This 
requires  on-site  treatment.  In  an  effort  to  minimize  this  cost,  these 
industries,  particularly  the  major  water  users,  are  recycling  the  water  used 
in  the  manufacturing  process.  This,  in  turn  reduces  the  amount  of  water 
used  and  the  cost  of  treatment.  This  trend  is  expected  to  continue  as  the 
water  quality  treatment  goals  are  upgraded.  To  achieve  the  equivalent  of  the 
higher  NDCP  goal,  however,  the  cost  of  industrial  pre-treatment  will  have 
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to  be  materially  increased  some  40  percent.  This  will  require  industry 
to  reassess  the  extent  to  which  it  must  provide  on-site  treatment.  There 
are  potential  savings  possible  particularly  if  industry  was  to  discharge 
its  recycled  wastewater  into  the  regional  system.  If  this  was  done,  the 
gross  cost  to  industry  and  the  regional  system  would  either  approximate 
or  be  less  than  what  industry  would  incur  by  itself.  Under  this  situation, 
industry  would  still  be  required  to  pre-treat  its  wastewater  but  would 
rely  on  the  regional  treatment  plant  to  provide  "final"  treatment.  In 
this  case  the  added  cost  incurred  by  the  regional  system  would  be  recovered 
by  user  fees  chargeable  to  industries.  The  magnitude  of  this  added  cost 
would  vary,  dependent  upon  the  treatment  technology  used  by  the  regional 
entity.  This  concept  has  been  incorporated  into  the  design  of  the  NDCP 
alternatives . 

SLUDGE  MANAGEMENT 

Two  sludge  options  were  retained  for  consideration  during  the  final 
stage  of  study.  These  involved  the  basic  recycling  concepts  of  agricultural 
usage  (option  1)  and  land  rehabilitation  (option  2).  The  sludge  from 
the  Advanced  Biological  and  Land  Treatment  systems  can  be  used  as  a fertilizer 
and  humus  builder  since  they  contain  much  of  the  organic  matter  and 
nutrients  removed  from  the  wastewater.  On  the  other  hand,  the  sludge  from 
the  Physical -Chemical  process  is  rich  in  lime  but  the  nitrogen  and  the 
organic  matter  have  been  lost  by  incineration.  Consequently,  it  can  only 
be  used  as  a soil  conditioner  and  pH  control.  However,  two  factors,  the 
first  a planning  constraint  and  the  second  a design  criterion  are  worth 
noting.  From  a planning  standpoint,  it  was  decided  that  where  effectively 
possible,  sludge  should  be  utilized  within  the  State  boundaries  where  it 
was  generated;  primarily  in  response  to  the  institutional  concern  over 
inter-state  problems.  This  philosophy  has  been  incorporated,  consistent 
with  regional  considerations,  into  the  sludge  management  schemes  for  all 
alternatives.  The  design  criterion  involved  the  sludge  (residual 
by-products)  yield  per  million  gallons  of  wastewater  which  became  a 
major  differential  between  each  of  the  three  technologies.  The  most 
significant  aspect  involved  the  resultant  land  requirements  as  affected 
by  the  reuse  potential  and  application  rates  permissable  in  the  effective 
disposal  of  the  sludge. 

WATER  MANAGEMENT 

Based  on  the  municipal  and  industrial  projections  and  the  selected 
storm  water  control,  it  is  estimated  that  the  area  would  have  to  ultimately 
treat  some  4,080  million  gallons  per  day  (MGD)  by  the  year  2020.  This 
figure  excluded  system  losses  due  to  leakage,  and  represented  projected 
treatment  requirements.  The  wasteload,  however,  was  based  on  projections 
of  water  usage  by  all  sources.  The  domestic  and  commercial  wasteloads 
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were  projected  to  reach  the  equivalent  of  some  1300  MGD.  At  the  same 
time  the  industrial  flows  would  amount  to  only  1205  MGD.  The  industrial 
flows  reflected  the  current  trend  of  reducing  water  intake  by  internal 
recycling  and  discharging  the  "b low-down"  into  the  municipal  system. 

System  design  and  costs  are  based  on  the  assumption  that  sufficient 
pre-treatment  of  the  industrial  wasteloads  is  provided  on-site  to  meet 
inflow  controls  for  the  collection  and  conveyance  systems.  Runoff 
from  the  urban -suburb an  areas  which  would  be  captured  and  conveyed  to 
the  treatment  plants  was  estimated  at  1,125  MGD.  An  additional  450  MGD 
of  storm  water  runoff  would  be  captured  and  treated  in  the  rural  area. 

Within  this  long-range  framework,  the  1990  treatment  requirements  total 
some  3,650  MGD. 

The  most  significant  constraint  to  designing  a regulated  water 
regimen  was  the  result  of  tne  U.S.  hnvi rorunental  Protection  Agency  (USEPA) 
concern  over  the  potential  interjection  of  dissolved  solids  into  Lake 
Michigan.  The  preliminary  reaction  of  that  agency  was  based  on  the 
non-degradation  provisions  of  the  water  quality  standards  and  the  recent 
United  States -Canadian  agreement  which  expresses  a need  for  dissolved 
solids  control.  Recognizing  that  the  dissolved  solid  levels  of  both 
water  quality  standards  are  higher  than  the  "natural  background  level" 
of  the  adjacent  portion  of  Lake  Michigan,  adjustments  were  made  to  conform 
to  the  current  "return"  regimen  now  in  effect.  This  meant  constraints  for 
the  Illinois  portion  of  the  study  area  as  opposed  to  the  Indiana  area. 

Two  water  reuse  options  were  considered  in  the  design  of  the  NDCP 
alternatives.  The  in-stream  flows  were  common  to  both  options  and  were 
adjusted  to  reflect  a comparable  relationship  between  technologies 
and  alternatives;  one  which  would  tend  to  maintain  a higher  level  of 
recreational  potential.  The  reuse  options  also  were  used  to  analyze  the 
implications  of  the  U.S.  Supreme  Court  decisions  relative  limiting  the 
Illinois  diversion  of  Like  Michigan  waters  for  multiple  usage.  With 
attainment  of  the  NDCP  standard  and  the  availability  of  treated  storm 
water,  the  potential  for  reallocating  the  useage  of  the  restricted  3200  cfs 
to  meet  projected  water  supply  and  in-stream  uses  was  assessed.  Consequently, 
the  reuse  options  were  structured  to  evaluate  the  implications  of  using 
Lake  Michigan  water  to  meet  the  area's  needs.  In  one  option  the  withdrawal 
was  limited  to  3200  cfs;  the  other  had  no  such  limitation.  The  purpose  was 
to  focus  on  the  problems  that  could  face  the  C-SELM  area  in  the  future. 

Under  the  option  limited  by  the  3200  cfs  constraint,  the  C-SELM  area  will 
face  the  necessity  to  re-use  its  treated  water  in  order  to  meet  the 
projected  and  desired  requirements. 

DESCRIPTION  Of  ALTERNATIVES 

The  following  is  a brief  description  of  the  five  alternatives  retained 
for  final  study.  A more  detailed  presentation  can  be  found  in  Appendix  D. 
Selection  of  these  five  was  based  on  providing  as  much  information  to  those 
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who  ultimately  have  the  responsibility  to  develop  plans  to  meet  the  new 
national  goals  for  wastewater  management.  Since  Congress  had  underscored 
the  necessity  to  evaluate  all  available  technologies,  it  was  decided  that 
at  least  3 alternatives,  each  involving  a different  NDCP  technology  should 
be  evaluated.  Furthermore,  one  alternative  was  designed  to  meet  current 
treatment  standards.  The  detailed  assessment  of  this  alternative  would 
provide  information  relative  to  on-going  and  near  future  program  commitments 
at  the  local  level.  At  the  same  time,  it  would  serve  as  a reference  base 
and  facilitate  a comparison  between  water  quality  standards,  thereby 
providing  other  interested  Federal,  State  and  local  agencies  information 
as  to  the  indications  of  going  to  such  high  effluent  standards  as  were 
adopted  for  this  study.  Consideration  also  was  given  to  retention  of  at 
least  one  alternative  involving  a conbination  of  advanced  treatment 
technologies.  This  would  tend  to  underscore  the  inherent  advantages  and/or 
disadvantages  of  different  system  balances,  particularly  if  designed  from  a 
geographical  and  wasteload  standpoint.  At  the  same  time  efforts  were  made 
to  maintain  as  much  flexibility  in  system  design  as  is  possible,  by  using 
options  as  add-on  considerations.  This  applied  to  the  functional  aspects 
of  a system  component  (sludge  management),  such  basic  policy  issues  as 
withdrawals  from  Lake  Michigan,  and  the  potential  for  synergistic  programs. 

REFERENCE  PLAN 

Alternative  I reflects  the  study  area's  present  planning  goals  for 
a regionalized  wastewater  management  system.  There  are  some  64  treatment 
plants  included  in  this  plan.  This  represents  an  extensive  reduction  from 
the  some  132  plants  of  1 MGD  capacity  or  greater,  presently  in  operation. 

The  64  sites,  as  shewn  in  Figure  G-III-5  were  based  on  the  number  and 
locations  contained  in  existing  regional  plans,  extended  to  meet  2020 
conditions.  As  such  the  alternative  represents  a screening  base  with  which 
to  compare  the  four  other  alternatives  which  are  designed  to  the  higher 
NDCP  water  quality  goal  and  reuse  considerations. 

The  regional  treatment  plants  will  meet  the  current  effluent  (plant 
discharge)  and  water  quality  guidelines  (for  receiving  streams)  for 
Illinois  and  Indiana  respectively.  Moreover,  the  level  of  treatment  will 
vary,  depending  upon  the  receiving  stream.  In  general,  those  plants 
discharging  into  streams  tributary  to  the  Illinois  River  are  designed 
to  provide  the  equivalent  of  secondary  treatment.  Ch  streams  tributary 
to  Lake  Michigan,  a higher  level  of  treatment  is  achieved. 

The  existing  or  proposed  collection  systems  in  all  areas  would  be 
utilized,  with  consolidation  achieved  by  connecting  conveyance  systems. 

No  treatment  of  storm  water  runoff  is  achieved  other  than  in  areas 
serviced  by  combined  sewers,  either  presently  and/or  proposed.  Nor 
is  a redistribution  of  the  treated  water  provided,  as  per  existing  plans. 
This  would  adversely  affect  the  aquatic  ecosystem  of  some  streams  in 
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dry  periods  since  many  are  presently  dependent  upon  existing  treatment 
plant  discharges  for  their  lew  flows.  Without  the  availability  of  storm 
water,  there  also  will  be  problems  in  meeting  future  water  requirements 
and  additional  resources  and  financial  commitments  will  be  needed. 

The  sludge  management  system  reflects  the  current  trend  of  disposal 
by  recycling  the  sludge  as  an  agricultural  fertilizer  and  humus  builder. 
However,  some  reclamation  of  surface  mined  land  is  included  where  current 
arrangements  exist.  To  insure  that  the  sludge  presents  no  health  or 
odor-related  problem,  the  process  design  requires  stabilization  by 
anaerobic  biological  digesters.  A conparable  constraint  in  one  form  or 
another  is  used  in  all  the  other  alternatives  too.  The  sludge  produced 
in  Illinois  is  utilized  in  Illinois  and  that  produced  in  Indiana,  on 
Indiana  sites. 

PHYSICAL- CHEMICAL  TREATMENT  PLAN 

Alternative  II  utilizes  a pure  Physical -Chemical  treatment  process 
to  achieve  the  NDCP  water  quality  goal.  Tire  re  are  33  plants  located 
throughout  the  study  area  as  is  shewn  in  ligun.  -II 1-6.  Ihe  number  of 
plants  reflects  an  intermediate  level  in  economies  t scale  that  can  be 
attained  through  regionalization  of  a treatment  ; hint  technology. 

As  previously  noted,  incineration  is  an  integral  part  of  the 
treatment  process.  This  serves  a dual  purpose  recycling  of  the  treat- 
ment chemicals  and  a partial  removal  of  the  ammonia  nitrogen.  As  a 
result,  there  are  considerable  chemicals  and  particulates  discharged 
into  the  air.  These  discharges  meet  current  air  emission  standards 
established  by  the  U.S.  Environmental  Protection  Agency  (USE PA)  except 
for  nitrogen  oxides . Unfortunately,  current  technolog)'  is  inadequate 
to  maintain  the  level  of  nitrogen  oxides  within  acceptable  limits. 

Unless  this  problem  can  be  overcome,  some  other  unit  process  to  remove 
nitrogen  such  as  a biological  process  will  have  to  be  used.  If  this  is 
done,  the  sequential  order  and  complementary  unit  processes  used  to 
remove  the  other  constituents  would  have  to  be  changed.  The  result 
would  be  that  the  overall  composition  of  treatment  would  change  to  one 
closely  approximating  an  Advanced  Biological  treatment  system. 

ADVANCED  BIOLOGICAL  TREATMENT  PLAN 

Alternative  III  utilizes  some  17  advanced  biological  treatment  plants 
to  achieve  the  NDCP  water  quality  goal.  The  location  of  these  plants 
are  shown  in  Figure  G-III-7.  This  number  of  plants  represents  the 
maximum  level  of  regionalization  considered  advantageous  from  a combined 
economic,  management  and  socio- environmental  standpoint. 
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STORMWATER  CONVEYANCE  SYSTEM 


Unlike  the  physical- chemical  process,  the  advanced  biological 
system  can  make  full  and  effective  use  of  those  major  plants  which 
otherwise  would  be  abandoned  and  foregone  with  regionalization. 
Conversely,  a similarity  does  exist  in  that  incineration  is  also  part 
of  the  advanced  biological  process.  However,  while  chemicals  and 
particulates  are  discharged  into  the  air,  the  air  emissions  do  comply 
with  current  USEPA  standards. 

LAND  TREATMENT  PLAN 

Alternative  IV  involves  the  use  of  some  five,  non-contiguous  land 
areas  outside  the  study  area  to  achieve  the  NDCP  water  quality  goal. 

The  location  of  the  five  areas  are  shown  in  Figure  G-III-8.  The  areas 
shown  merely  indicate  the  geographic  limits  within  which  the  actual 
land  treatment  sites  (irrigation  fields  and  lagoons)  would  be  located. 
This  plan  represents  still  another  maximum  level  of  regionalization 
which  could  be  considered  but,  unlike  the  other  alternatives,  involves 
the  inter-state  transfer  of  wastewater  for  treatment. 

In  the  design  of  this  system  the  wastewaters  for  the  study  area  are 
conveyed  to  the  land  sites  for  treatment  and  subsequently  returned  for 
reuse.  Under  this  plan  all  of  the  treatment  plants  in  the  study  area 
would  be  abandoned,  at  which  time  most  of  the  lands  could  be  reclaimed 
to  meet  conmunity  needs.  Ch.  the  other  hand,  the  outlying  agricultural 
community  would  be  asked  to  conrnit  an  extensive  amount  of  their  lands 
for  the  system  needs. 

Before  this  plan  could  be  implemented,  both  States  and  the  agricul- 
tural counties  must  be  willing  to  participate  and  integrate  the  system 
requirements  into  their  land  use  plans. 

ADVANCED  BIOLOGICAL- LAND  TREATMENT  CONBINATICN  PLAN 

Alternative  V combines  the  5 major  Advanced  Biological  treatment 
plants  of  Alternative  III  with  a reduced  scale  of  the  5 land  treatment 
sites  of  Alternative  IV.  The  graphical  layout  of  this  plan  is  shown 
on  Figure  G-III-9. 

The  advanced  biological  plants  treat  approximately  two-thirds  of 
the  total  wastewater  volume.  As  previously  indicated  the  Advanced 
Biological  treatment  plants  would  discharge  chemical  and  particulates 
into  the  air  but  the  air  emission  would  meet  current  USEPA  standards. 

The  remaining  third  of  the  wastewater  load  is  transported  to  the  five 
land  areas.  Because  the  volume  to  be  treated  is  significantly  less, 
the  land  sites  are  greatly  reduced  in  size. 
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There  is  no  inter-state  transfer  of  wastewater  for  treatment  and 
like  all  other  NDCP  alternatives  except  IV,  the  sludge  is  used  in  the 
state  where  it  was  generated.  Again  the  outlying  agricultural  community 
would  have  to  be  willing  to  incorporate  the  land  treatment  system  into 
their  land  use  plans.  However,  in  this  alternative,  the  wastewater  to 
be  treated  would  essentially  come  from  the  suburban  portions  of'' the 
metropolitan  area. 


SECTION  IV  - RESOURCE  IMPLICATIONS 


FRANEWORK  FOR  ASSESSMENT 

The  alternatives  retained  for  final  study  have  been  purposely  structured 
to  focus  on  those  planning  and  policy  aspects  which  had  to  be  resolved  before 
the  States  and  local  interests  can  make  a decision  as  to  how  the  total 
needs  of  the  area,  including  wastewater  management,  can  best  be  met. 

The  degree  of  regionalization  feasible  for  consideration  regardless  of 
the  treatment  technology  used,  has  to  be  addressed.  Concurrent  with  this 
decision  are  the  related  issues  of:  the  water  balance  and  use  of  Lake  Michigan; 

the  sludge  management  program;  and  the  degree  of  synergistic  potentials 
capable  of  being  achieved  or  foregone,  depending  upon  the  component 
arrangement  being  considered. 

The  total  resource  camnitments  associated  with  the  alternatives  also 
have  to  be  evaluated.  These  data  are  required  to  further  differentiate 
between  the  alternatives.  Resource  consunptian  associated  with  each  of  the 
technological  processes  has  i implications  beyond  the  local  level.  At  the  local 
level,  the  area  resources  of  land  (required),  people  (affected  or  displaced), 
social  well-being  (human  dimension)  and  costs  are  basic  considerations.  At 
the  regional  level  the  conpetitive  demands  induced  by  the  wastewater  system 
on  such  growth  factors  as  energy,  chemicals,  labor  skills  and  land-use  have 
to  be  identified  and  the  causal  effects  scaled.  Finally  an  assessment  had 
to  be  made  of  the  national  indications  of  both  the  foregoing  and  the 
capability  to  meet  those  needs  that  contribute  to  the  nation's  economic 
development  and  the  national  environmental  quality  goals. 

In  addition,  the  institution*!  problems  associated  with  the  alternatives 
have  to  be  identified  to  determine  the  practicality  of  the  planning  effort. 
Concurrent  with  this  evaluation  is  the  need  to  determine  the  public  reaction 
and  attitude  to  each  alternative. 

To  acconplish  the  above,  the  resource  commitments,  engineering  data, 
and  costs  associated  with  each  alternative  and  the  individual  components 
were  determined.  This  information  then  served  as  the  basis  for  an  independent 
evaluation  of  the  socio-environmental,  institutional  and  economic  impacts 
involved. 


RESOURCE  CONSUMPTION 

The  resource  consumptions  associated  with  the  design  and  operation  of 
the  five  alternatives  and  options  were  divided  into  two  broad  categories: 
energy  demands  and  chemical  consumptions . Land  requirements  which  had 
corollary  socio-environmental  inplications  were  evaluated  separately. 
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The  energy  demands  included  the  electrical  energy  required  for  the 
collection  and  conveyance  of  the  wastewater  to  the  treatment  facility 
(.plant  and/or  land  sites)  and  the  redistribution  of  both  the  treated 
water  and  the  sludge  accrued  during  the  treatment  process . The  second 
source  of  energy  demand  was  the  fuel  required  for  incineration  as  part 
of  the  treatment  process.  Natural  gas  was  the  fuel  used  in  this  latter 
assessment  because  of  its  minimal  inpact  on  air  pollution.  The  other 
category,  chemical  consumption,  reflected  the  various  key  chemicals  required 
for  the  daily  operation  of  the  three  technologies.  The  chemical  requirements 
of  the  three  technologies  were  first  determined  on  a unit  volume  (100  MG) 
of  wastewater  to  be  treated  and  that  was  used  to  evaluate  the  daily  chemicals 
requirements  for  each  of  the  alternatives. 

ELECTRICAL  ENERGY 

The  electrical  energy  requirements  associated  with  each  of  the  five 
alternatives'  functional  components  and  options  are  shown  in  Table  G-IV-1. 

The  consumptive  demands  are  expressed  in  terms  of  average  daily  requirements 
to  indicate  the  scope  of  impact  involved.  Of  basic  concern  is  the 
differential  in  power  required  between  the  land  and  the  two  C-SELM 
advanced  treatment  plant  technologies;  and  the  inpact  that  this  base 
(constant  daily)  load  will  have-  locally,  regionally  and  nationally. 

Clean-up  of  the  stream- related  quality  is  but  just  one  of  the  nation's 
pollution  problems,  but  it  alone  will  induce  a significant  power  demand. 

The  NDCP  plant  technologies  will  superimpose  approximately  3.5  times  the 
power  demand  that  the  current  water  quality  standards  will  require.  This 
differential  amounts  to  an  average  of  some  7,500  megawatt -hours  per  day 
for  1990  alone.  For  the  same  time  period  the  land  treatment  system  requires 
almost  double  the  power  level  needed  for  the  plant  technologies  and  nearly 
7 times  the  level  required  for  the  current  quality  standard.  The  two- fold 
increase  is  basically  attributable  to  (1)  the  power  load  at  the  land  treatment 
site,  lifting  (pumping)  the  wastewater  from  the  conveyance  tunnel  into  the 
treatment  lagoons  and  thence  for  distribution  to  the  field  irrigation 
areas;  and  (2)  the  power  demand  for  the  return  and  redistribution  of  the 
treated  water  to  the  C-SELM  need  centers. 

All  of  the  cited  power  needs  are  primarily  for  the  operations  of  the 
five  alternatives.  A secondary  level  however  is  also  inplicit  to  the 
analysis.  This  latter  category  would  involve  the  energy  demands  for  the 
supportative  tasks  such  as  the  manufacturing  of  the  chemicals  used  in  the 
process  design.  Preliminary  assessments  of  these  secondary  demands,  some 
of  which  are  presented  in  Appendix  B,  indicate  that  while  the  comparative 
impacts  are  not  as  significant  as  the  primary  levels,  they  do  represent  an 
additional  demand  on  the  nation's  energy  base.  It  should  be  noted  that  the 
secondary  power  demands  are  almost  totally  related  to  the  plant  and  not 
the  l.ind  technology. 

The  impact  of  the  primary  power  needs  arc  translatable  into  different 
categories,  depending  upon  the  socio-political  level  being  considered.  At 
the  local  level,  the  increased  demand  associated  with  the  alternatives  will 
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superimpose  an  added  priority  demand  that  will  conflict  with  the  industrial 
needs  of  the  area.  This  assumes  tliat  the  residential  demands  would  have 
top  priority.  As  pointed  out  in  a letter  from  the  Chicago  Regional  Office, 
Federal  Power  Commission,  (See  Annex  A)  residential  customers  use  less 
than  one-third  the  total  electricity  generated;  the  remaining  two-thirds 
being  used  for  industrial  and  commercial  application.  Thus  the  required 
net  demand  could  conflict  with  projected  economic  growth  patterns  and 
rates.  This  near-future  and  long-range  constraint  will  impact  generally 
on  the  job  opportunities  that  normally  would  be  expected  to  occur  from 
current  growth  trends.  The  degree  of  inpact,  however,  will  depend  upon 
regional  and  national  considerations. 

The  regional  inpact  will  be  reflected  in  the  success  that  the  power 
companies  have  in  developing  new  power  plants  as  an  extension  of  their  present 
system.  There  are  three  "Power  Supply  Areas  (PSA)",  so  designated  by  the 
Federal  Power  Commission  that  would  be  involved  in  meeting  these  needs. 

One,  PSA  12,  encompasses  all  of  Indiana  and  as  such  includes  the  three 
counties  within  the  study  area  and  the  four  outlying  counties  within  the 
area  of  influence.  The  two  others,  PSA  14  and  40,  are  responsive  to  the 
four  Illinois  counties  within  the  study  area  and  the  8 outlying  Illinois 
counties.  The  program  to  meet  the  power  needs  will  induce  several  concurrent 
impacts: 

(1)  It  will  generate  an  extensive  investment  program  that  in  turn  could 
affect  the  money  and  construction  markets  and  the  consumer  in  terms  of 
higher  utility  rates. 

(2)  It  will  require  resolution  as  to  types  of  fuel  (nuclear  and/or 
fossil)  to  be  used  and  the  sites  whereon  the  power  plant  are  to  be  built. 

Both  of  these  factors  involve  allied  environmental  concerns  such  as  air 
and  water  pollution  as  well  as  land  commitments. 

(3)  It  will  increase  the  power  level  that  would  be  required  during 
the  next  20  years.  Since  the  quality  of  life  and  the  use  of  energy  are 
interrelated,  the  region's  supply  of  power  must  be  balanced  to  meet  the 
total  range  of  needs.  This  would  require  commitments  beyond  just  the 
environmental  concerns. 

The  national  impact  will  primarily  be  two-fold.  The  first  impact  will 
be  that  the  ipgrading  of  the  water  quality  standards  will  inpose  a new 
level  of  demand  on  the  nation's  power  base;  the  magnitude  varying  signifi- 
cantly with  the  technology  and  management  options  considered.  The  second 
inpact  will  be  reflected  in  the  need  to  review  current  policies  and  determine 
the  extent  to  which  the  environmental  and  other  competitive  power  demands 
will  be  met.  Concurrently,  technological  research  should  be  encouraged  to 
help  meet  the  potential  energy  drain.  Improvements  in  generation  effi- 
ciencies as  a means  to  conserve  our  natural  resources,  and  seeking  new 
methods  and  fuel  sources  for  generating  electrical  energy  are  examples  of 
specific  scientific  research  areas.  In  addition  adjustments  in  national 
policy  to  facilitate  the  inport  and  use  of  acceptable  fuels,  thereby 
supplementing  the  nation's  existing  resource  base  should  be  considered. 
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OTHER  CONSUMPTIVE  RESOURCE  REQUIREMENTS 


Natural  gas  as  an  effective  fuel  source  together  with  the  major 
chemicals  required  for  the  various  alternative  treatment  processes  were 
also  quantified.  As  with  the  electrical  energy,  the  resources  implications 
are  significantly  greater  for  the  NDCP  alternatives  as  opposed  to  the  one 
responsive  to  the  existing  quality  standard.  The  one  exception,  however, 
is  the  land  treatment  technology  which  inposes  a conparable  if  not  lesser 
resource  demand  than  does  the  present,  conventional  biological  treatment 
process . 

The  local,  regional  and  national  implications  of  the  natural  gas 
requirements  as  shown  in  Table  G-IV-2,  are  generally  the  same  as  those 
identified  for  the  electrical  power  demands.  Cue  main  differential  exists 
and  that  pertains  to  natural  gas  as  an  available  fuel.  As  is  pointed  out 
in  a letter  (see  Annex  A)  from  the  Peoples  Gas  Light  and  Coke  Company,  a 
main  area  distributer,  the  Gas  Industry  does  not  have  adequate  supplies  at 
the  present  time  to  meet  the  increasing  consumer  demands.  Furthermore,  the 
lack  of  new  supply  sources,  the  curtailment  of  existing  supplies,  and  the 
increased  demand  for  natural  gas  to  meet  the  stringent  air  pollution 
controls  have  necessitated  concerted  State  and  Federal  governmental 
actions  to  seek  a "priorities  of  service"  method  for  allocating  the  available 
gas  supplies.  The  proposed  rule  making  would  designate  Boiler  Fuel  use, 
the  need  pertinent  to  this  study,  as  the  lowest  priority  use  of  natural 
gas.  This  decision,  if  retained,  would  have  serious  impact  on  the  plant 
technologies.  Alternative  fuel  sources  would  have  to  be  obtained  and, 
because  of  the  potential  air  pollution  problem,  the  cost  of  these  systems 
would  increase  if  only  to  meet  current  and  proposed  air  emission  standards. 
Conversely,  while  the  land  technology  does  not  utilize  natural  gas  as  part 
of  the  treatment  process  it  does  inpose  a secondary  and  comparatively  minor 
demand  for  drying  of  the  crop  production.  Even  so,  the  added  demand  will 
compound  the  fuel  problems  already  facing  the  fanning  community  and 
further  underscore  the  priority  of  use  issue,  though  this  time  in  relation 
to  agricultural -related  needs.  The  major  factor  again  will  be  the 
availability  of  the  fuel  itself.  While  the  problem  has  a long-range 
potential  for  technological  assistance  in  creating  synthetic  fuels,  the 
immediate  near- future  solution  involves  the  national  inport  of  alternative 
fuels  such  as  crude  oil.  This  in  turn,  lias  an  impact  on  the  nation's 
trade  balance,  the  world  market  value  of  the  dollar,  and,  in  the  case-  of 
one  alternative,  the  export  of  oil  from  the  "Alaskan  North  Slope",  an 
environmental  issue.  Moreover  the  cost  to  both  the  nation  and  the 
consumer  will  be  reflected  by  the  conpetitive  usage  of  the  gas  or  fuel 
oil  and  this  will  extend  beyond  the  cost  increase  for  the  treatment 
techno logy. 

The  amount  of  chemicals  required  for  treatment  was  not  considered  a 
significant  discriminator  as  such.  Ihere  should  be  adequate  capability 
to  meet  the  required  demand  shown  in  Table  G-IV-3,  and  the  regional 
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Table  G-IV-2 

Fuel  Needs  (Million  Cubic  Feet/Day) 
(Natural  or  Synthetic  Gas) 


Time  of  Need 

Alternative 
111.  Ind. 

I 

Total 

Alternative 
111.  Ind. 

II 

Total 

1990 

- 

- 

- 

131  23 

156 

2020 

- 

- 

- 

161  28 

189 

Time  of  Need 

Alternative 
111.  Ind. 

Ill 

Total 

Alternative 
111.  Ind. 

IV 

Total 

1990 

71 

14 

8S 

- 

- 

2020 

87 

15 

102 

“ “ 

Time  of  Need 

Alternative 
111.  Ind. 

V 

Total 

1990 

50  11 

61 

2020 

55  10 

60 
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transportation  network  has  the  capacity  to  accommodate  the  increased 
commodity  movements.  The  more  important  implications  were  associated 
with  the  secondary  aspects  of  manufacturing  (energy  requirements)  and 
the  consumptive  rate  imposed  on  the  nation's  resource  base.  The  first 
impact,  previously  discussed  will  tend  to  compound  an  already  existing 
problem.  The  second  has  a long-range  problem  potential,  particularly 
when  considering  what  this  and  other  concurrent  demands  could  have  on 
the  depletion  rate  of  the  nation's  natural  resource  inventory.  A converse 
but  again  indirect  inpact  concerns  the  agri-chemical  industry.  Both 
the  agricultural  utilization  of  sludge  and  the  land  system's  recycling 
of  nutrients  through  irrigation  will  have  the  potential  for  reducing  the 
demand  for  comnercial  fertilizer.  However,  the  inherent  potential  for 
stimulating  agricultural  production  could  result  in  a concurrent 
increased  demand  for  those  chemical  insecticides  and  herbicides  now 
being  used. 


AREAL  RESOURCE  IMPACT 

The  inpact  on  the  area's  natural  resources  was  also  quantified.  As 
before  the  quantification  was  done  on  a comparative  basis  in  an  effort  to 
develop  another  level  of  differentiation  between  alternatives.  Primarily 
though,  this  portion  of  the  evaluation  concerned  the  treatment  technologies 
and  their  effects  on  the  area's  water,  air  and  land  resources. 

AREAL  WATERWAYS 

The  inpact  on  the  area's  waterways  are  assessable  from  two  different 
categories  of  concern.  The  first  category  involves  water  quality  considerations 
and  the  fact  that  the  alternatives  designed  to  achieve  the  NDCP  standard 
will  markedly  inprove  the  aquatic  ecosystem.  The  improvements  will  be 
reflective  of  the  more  stringent  level  of  treatment  required  for  a wider 
range  of  key  constituents.  Also  inherent  in  this  consideration  is  the 
fact  that  a significant  portion  of  storm  water  runoff  would  be  treated, 
thereby  reducing  the  incidence  of  interim  stream  quality  degradation. 

The  second  category  concerns  the  opportunity  that  the  capture  and 
treatment  of  storm  water  runoff  provides  for  adopting  a balanced  flow  regimen 
more  responsive  to  meeting  the  area's  water  needs.  Not  only  will  there  be 
an  inherent  reduction  in  the  frequency  and  depth  of  flooding  but  a 
concurrent  potential  for  increasing  the  lew- flow  stream  regimen.  This  in 
turn  will  enhance  the  potential  for  multiple  in-stream  usage  and  also  provide 
an  improved  (water)  resource  base  for  supplemental  related  land  developments 
such  as  recreational  and  environmenal  stream  corridors  or  commercial  facilities 
requiring  water  frontage.  The  extent  to  which  this  category  of  enhancement 
is  achieved,  however,  is  contingent  upon  local  decisions  regulating  flow 
distribution  and  stream  usage.  Further  inplications  of  this  particular 
aspect  are  discussed  in  more  detail  in  subsequent  portions  of  this  appendix. 
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AIR  QUALITY 


The  differences  in  effects  in  air  quality  induced  by  the  treatment 
processes  were  of  concern  to  the  socio- environmental  evaluators.  The 
resultant  air  emissions  from  the  incineration  phase  of  the  Advanced 
Biological  and  Physical-Chemical  processes  were  considered  a potential 
detriment  to  the  area's  total  environment  and  life  chain.  The  extent 
of  this  irpact,  however,  depended  upon  the  constituents  and  concentrations 
of  the  emissions,  particularly  the  sulfur  dioxides  and  nitrogen  oxides. 
Both  of  these  constituents  can  be  "burning  type"  irritants  once  inhaled. 
Furthermore,  any  air  inversions  could  trap  and  concentrate  these  smog- 
associated  emissions-  enough  to  be  considered  a problem  in  densely 
populated  areas.  Based  on  the  foregoing,  it  was  concluded  that  the 
discharged  quantity  of  these  chemicals  as  well  as  the  particulates  were 
the  key  factors  for  differentiation.  The  total  discharge  expected  to 
be  experienced  for  each  of  the  five  alternatives  is  presented  in  Table 
G-IV-4.  While  all  technologies  were  designed  to  meet  current  USEPA  air 
emission  standards,  present  technology  is  inadequate  to  maintain  the 
level  of  nitrogen  oxides  within  acceptable  limits  for  the  Physical- 
Chemical  process  only.  Moreover,  it  should  also  be  noted  that  the 
implications  of  these  discharges  on  the  ambient  levels  within  each 
particular  geographical  subarea  were  not  determined.  To  do  this  would 
require  a detailed  assessment  of  concurrent  discharges  from  other 
near-by  sources.  This,  as  well  as  an  evaluation  of  the  secondary  effects 
from  the  energy  production  required  for  each  alternative,  were  considered 
beyond  the  scope  of  this  study. 

Other  concerns  such  as  odor  and  aerosol  concentrations  were  generally 
considered  minimal.  Both  problems  are  associated  with  the  plant  processes 
of  Conventional  Biological  and  Advanced  Biological  as  well  as  the  land 
treatment  systems.  In  all  cases,  the  odor  problems  can  be  controlled  with 
the  use  of  mechanical  aerators.  Ch  the  other  hand,  the  intensity  of  the 
aerosol  problems  are  greater  for  the  cited  plant  systems  because  of  the 
comparative  short  retention  time  involved  in  the  aeration  process.  The 
retention  time  (relative  to  surface  acres)  for  the  plant  processes  range 
from  3 to  6 hours  as  opposed  to  the  3 to  5 days  required  for  the  aeration 
lagoon  of  the  land  system.  The  time  variant  for  the  land  treatment  system 
reflects  the  volume  fluctuation  caused  by  the  storm  water  runoff,  some 
1.5  times  greater  than  the  dry  weather  flow.  Thus,  to  accomplish  the 
same  degree  of  biological  treatment,  the  plant  processes  must  employ  a 
more  intensified  aeration  system  and  utilize  greater  microorganism 
concentrations.  This  results  in  a far  greater  aerosol  concentration  for 
the  biological  plant  process.  Even  so  the  aerosol  concentrations  are 
within  normal  operational  guidelines  associated  with  plant  treatment 
processes  and  therefore,  were  not  considered  a pertinent  discriminating 
factor.  Additional  aerosols  will  be  generated  by  the  field  irrigation 
system  of  the  land  treatment  process.  But  again,  the  resultant  wall  be  of 
minor  concern  because  of  built-in  design  control  of  droplet  size. 
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LAND  REQUIRENENTS 


The  land  requirements  were  considered  one  of  the  most  important  of  the 
differentiating  criteria.  Any  commitment  as  to  use  will  directly  affect 
the  social,  environmental  and  economic  phases  which  together  comprise  the 
life-style  of  not  only  the  study  area  but  also  the  surrounding  counties. 
Without  exception,  all  of  the  alternatives  concerned  with  the  treatment 
of  C-SELM  wastewater  will  have  an  impact  on  the  adjacent  outlying  area. 
However,  the  extent  (magnitude)  and  nature  (acquisition  or  contractual 
arrangements)  of  the  inpacts  varied  considerably  between  alternatives, 
primarily  due  to  the  treatment  technology  involved.  Based  on  the 
foregoing,  the  land  inpact  analysis  was  divided  into  several  parts: 
the  nature  and  extent  of  land  commitments  associated  with  the  functional 
component  of  each  alternative  system;  and  the  location  of  impact,  i.e., 
inside  and  outside  the  study  area. 

Four  basic  planning  and  design  considerations  were  adopted  that 
warrant  specific  mention. 

1.  The  collection,  conveyance,  and  redistribution  systems  in  both 
the  urban  and  suburban  portions  of  the  study  area  were  specifically 
located  within  the  public  rights-of-way  to  avoid  unnecessary  land 
commitments.  At  the  same  time,  the  use  of  tunnels  was  employed, where 
flow  volumes  warranted, to  minimize  the  social  disruption  that  generally 
occurs  during  the  construction  phase. 

2.  The  management  program  for  the  storm  water  runoff  was  constrained 

to  fit  into  the  current  and  projected  land-use  patterns.  The  urban 
storage  requirements  are  designed  to  utilize  either  existing  quarries  or 
pit  excavations.  Therefore,  the  impact  of  this  component  on  land-use 
patterns  will  be  minimal.  The  suburban  storm  water  storage,  however,  will 
require  the  purchase  of  land  for  the  types  of  storage  facilities  feasible 
for  consideration.  Two  types  of  storage  are  contemplated:  shallow  pit 

storage  in  areas  where  open  space  is  still  available;  and  mined  storage 
where  land  is  totally  used  for  suburban  development.  As  will  be  discussed 
later,  both  types  have  multiple-use  potential.  The  rural  storm  water 
management  system  represents  an  integrated  but  miniature-sized  land 
treatment  system.  As  such,  and  also  because  of  its  multiple  potential, 
the  lands  required  for  the  storm  water  detention  reservoirs  are  purchased 
while  the  lands  irrigated  as  part  of  the  rural  treatment  process  are 
retained  in  private  ownership  through  the  use  of  contractual  arrangements. 
The  collection  system  for  the  storm  water  runoff  would  essentially  consist 
of  on- farms  ditching  and  grassed  drainage  ways-  both  of  which  are  an 
integral  part  of  the  land  conservation  program  required  in  support  of 

the  water  regimen  control. 
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3.  The  land  required  for  the  actual  physical  layout  of  the  plant 
processes  is  purchased  in  fee.  For  the  three  plant  technologies,  i.e. 
Conventional  Biological,  Advanced  Biological  and  Physical- Chemical  systems, 

this  includes  the  supportive  acreage  for  all  of  the  unit  processes  and  the 
on-site  storage  of  the  sludge  volumes  generated  during  the  winter  months. 

Lands  for  the  aeration  and  storage  lagoons  are  the  only  acreage  in  the 
land  treatment  process  which  are  purchased  in  fee  sinple.  Contractural 
arrangements  would  be  employed  between  the  operating  entity  and  the 
participating  farmers  for  the  use  of  the  lands  to  be  irrigated.  This 
would  minimize  lands  taken  from  private  ownership  and  removal  from  the 
local  tax  base. 

4,  No  acquisition  but  only  the  use  of  contractural  arrangements  are 
anticipated  to  be  required  for  the  sludge  management  programs. 

Of  all  the  functional  components  of  system  design,  only  three  had  any 
specific  land  impacts.  These  three  included  the  storm  water  management 
components,  the  treatment  facilities  and  the  sludge  management  program.  The 
land  requirements  for  the  five  alternatives  are  shown  in  Tables  G-IV-5 
(1990)  and  G-IV-6  (2020). 

The  needs  for  the  storm  water  management  function  were  common  to 
all  of  the  NDCP  alternatives  and  as  such  were  a discriminator  only 
between  water  quality  standards.  Moreover  the  impact  was  confined  to 
the  land-use  within  the  study  area  and  did  not  affect  the  area  of 
influence . 

The  land  requirements  for  the  treatment  processes  differed  in  many 
ways.  Those  alternatives  (I  through  III  inclusive)  involving  only  the 
pure  plant  technologies  required  the  minimum  amount  of  land  and  significantly, 
lands  only  within  the  study  area  boundaries.  The  Physical-Chemical 
alternative  involved  the  least  amount  of  land,  some  1,800  acres,  with  the 
Conventional  and  Advanced  Biological  plans  requiring  approximately  2,600 
and  4,700  acres  respectively.  Included  in  these  requirements  are  some 
1,200  acres  already  being  utilized  and  which  would  be  incorporated  into 
the  areawide  system. 

Alternative  IV,  the  plan  involving  the  pure  land  treatment  technology 
requires  the  greatest  amount  of  land  and  because  those  sites  are  located 
outside  the  study  area  boundary,  has  different  institutional  problems  implicit 
within  its  design.  The  acreage  acquired  in  fee  initially  would  amount  to 
some  63,400  acres  or  some  21  times  the  weighted  average  required  for  the 
three  plant  alternatives.  By  the  year  2020  this  ratio  would  increase  to 
some  76,700  acres  or  approximately  25  times  more  land.  In  addition, 
the  acreage  utilized  for  irrigation,  the  final  stage  of  treatment, 
would  involve  5 times  the  land  acquired  in  fee.  Though  the  irrigated  lands 
would  be  retained  in  private  ownership  and  integrated  into  the  system 
through  contractural  arrangements,  its  inpact  would  be  extreme.  Ultimately 
some  363,000  acres  are  required  for  irrigation.  However  to  successfully 
integrate  the  system  into  the  life-style  of  the  agricultural  community 
will  involve  consideration  of  a much  larger  area.  Prototype  model  studies 
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of  various  geographical  locations  indicate  that  of  the  land  areas  under 
consideration,  there  will  be  an  acreage  use- effectiveness  ratio  of  some 
40  percent.  This  means  that  only  some  40  percent  of  the  land  can  be 
successfully  incorporated  within  the  treatment  system.  The  rest  would 
not  be  used  in  order  to:  avoid  disruption  to  eco-unique  areas,  communities, 

and  other  developments;  maintain  the  integrity  of  the  local  transportation 
network;  minimize  the  impact  to  the  participating  farmer's  home  and 
facilities;  and  circumvent  those  types  of  soils  which  could  not  be  effectively 
used  in  the  system's  operations.  As  a result,  the  land  treatment  system  will 
indirectly  impact  on  an  area  some  1 1/2  times  its  size.  This  geographical 
area  of  influence  will  amount  to  some  500,000  acres  (2020)and  as  such 
require  that  many  outlying  counties  retain  their  present  land-use  patterns 
for  the  next  50  years.  This  constraint  in  turn  superimposes  a series  of 
interrelated  inpacts  on  the  area  of  influence,  which  because  of  their 
nature  are  discussed  under  socio-environmental  implications.  A breakdown 
of  the  various  effected  acreage  within  each  of  the  five  land  site  areas  is 
presented  in  Table  G-IV-7. 

The  land  requirements  of  Alternative  V,  an  integrated  system  of  both 
the  Advanced  Biological  and  land  technologies  represents  a balance  between 
the  needs  of  the  plant  technologies  and  the  pure  land  system.  Because  the 
five  plants  treat  some  two- thirds  of  the  total  wastewater  volume,  the  total 
acreage  requirements  are  approximately  one- third  tire  scale  of  the  pure  land 
system.  Of  equal  importance  is  the  fact  that  the  alternative  involves 
location  of  treatment  sites  both  within  the  study  area  and  the  area  of 
influence.  The  division  of  the  various  effected  acreage  within  each  of 
the  five  scaled-down  land  site  areas  is  also  presented  in  Table  G-IV-7. 

The  proposed  sludge  disposal  programs  involve  the  use  of  lands  located 
totally  outside  the  study  area.  Moreover  the  impact  on  the  outlying  area 
of  influence  varies  with  the  sludge  management  option  being  considered.  If 
the  sludge  is  used  for  agricultural  production,  Option  1,  contractual 
arrangements  similar  to  those  required  for  the  irrigated  acreage  in  the 
land  treatment  processes  will  be  required.  The  sludge  disposal  for  the 
Physical-Chemical  alternative,  though,  will  be  a particular  problem.  Its 
use  as  a soil  conditioner  and  pH  control  has  limited  market  value  and 
restrictions  as  to  repetitive  applications.  Therefore  excessive  amounts 
of  acreage  are  required-  some  11  to  12  times  the  needs  of  the  other 
technologies.  Ch  the  other  hand  if  Option  2,  rehabilitation  and 
integration  with  surface  mining  operations  were  to  be  selected,  the  acreage 
requirements  ultimately  (2020)  would  be  some  4 to  4.5  times  that  required 
for  Option  1.  The  increased  acreage  reflects  a one-time  application  rather 
than  a yearly  rate  in  order  to  facilitate  the  reuse  of  the  reclaimed  land. 

As  is  recognized  in  a letter  from  the  Mid-West  Coal  Producers  Institute 
Inc.  (See  Annex  A),  Option  2 reflects  the  opportunity  to  recycle  the 
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Table  G-IV-7 

Acreage  Implications  - Outlying  Area 
Land  Treatment  Sites 
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residual  waste  by-products  and  at  the  same  time  enhance  the  fertility  of 
mined  lands  in  the  outlying  area.  With  proper  coordination  between 
the  mining  industry  and  governmental  entities,  there  could  be  multiple 
benefits  to  all  concerned  with  the  land  use  developed  in  consonance  with 
the  individual  county(s)  land-use  objectives.  Furthermore,  there  would 
not  be  any  social  dis ruption  to  the  area  nor  any  additional  constraints 
imposed  on  the  current  land  use  trends. 

Based  on  the  foregoing  it  was  concluded  that  the  main  differential 
between  the  alternatives  is  the  acreage  requirements  for  the  various 
treatment  processes.  This  excludes  the  socio-environmental  considerations 
inplicit  in  the  land  use.  There  were  two  other  factors  vdiich  further 
helped  to  differentiate  between  the  alternatives.  The  first  pertains  to 
the  sludge  management  program  and  the  fact  that  the  Physical-Chemical 
technology  is  the  only  one  which  precludes  this  program,  regardless  of 
option,  being  a common  factor  of  design.  Moreover,  the  acreage  requirements 
for  this  function  also  were  comparable  except  for  the  Physical -Chemical 
process  which  was  significantly  larger.  The  second  factor  was  that  the 
acreage  required  for  the  storm  water  management  function  was  a pertinent 
discriminator  only  between  water  quality  standards. 
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'Gere  were  three  major  categories  of  plan-associated  effects  that 
were  considered  within  the  context  of  the  social  and  environmental 
assessment,  these  three  included  the  labor  required  for  system  operations 
and  its  potential  impact  on  the  employment  market;  the  number  of  people 
displaced  or  directly  affected;  and  the  intact  induced  on  those  environmental 
aspects  and  human  activities  that  together  comprise  the  life  style  of  an 
area. 


LABOR  REQUIREMENTS 

TK  manpower  needs  are  directly  related  to  the  water  quality  standards. 
The  alternatives  designed  to  achieve  the  NDCP  goal  generally  require 
ib  tantial  increases  in  both  the  amount  of  manpower  and  the  level  of  skills. 
A breakdown  of  the  general  labor  requirements  per  functional  component  and 
the  type  of  labor  (unskilled,  skilled  and  supervisory)  are  presented  for 
each  of  thi  five  alternatives  in  Tables  G-V-l  through  G-V  5.  The  majority 
of  the  labor  needs  are  associated  with  the  operation  of  the  treatment 
facilities;  the  requirements  for  the  other  components  being  comparatively 
minor.  The  labor  requirements  for  the  operation  of  the  plant  facilities 
ranged  from  about  70  to  85  percent  of  the  total  system  needs'.'  On  the 
other  hand,  only  55  percent  of  the  total  labor  needs  is  required  for  the 
operation  of  the  land  treatment  facilities,  furthermore,  the  total  labor 
ii  averag  than  50  percent  of  that  required 

'for  the  rest  of  the  NDCP  alternatives  and  only  1.7  times  greater  than  that 
•Sik  L would  be  required  to  meet  the  current  standards.  The  manpower  needs 
will  be  satisfied  in  part  by  new  labor  hires  while  a substantial  number 
ill  require  retraining  particularly  for  the  treatment  plant  alternatives, 
'spending  ipon  the  degree  of  regionalization  ultimately  adopted,  Federal 
ind  late  assistance  may  be  needed  in  conjunction  with  job  relocation  and 
labor  training  programs. 

While  a new  source  of  employment  will  be  available,  its  impact  will 
not  be  significant  especially  when  compared  to  the  existing  job  market. 

Of  more  oncem  is  that  the  jobs  associ  *ed  with  this  type  of  sendee 
industry  have  not  been  able  to  attract  uid  retain  enough  qualified 
personnel.  The  problem  has  mainly  been  the  lack  of  pay  and  job  image 
it'd  until  these  aspects  have  been  overcome,  the  personnel  problem  will 
continue.  The  number  of  jobs  that  would  provide  a source  of  local 
employment  to  the  residents  in  the  outlying  area  will  not  be  significant 
■ . i ther.  first,  many  of  the  areas  are  changing  rapidly,  converting  from 
a rural  to  a senu- rural  economy.  Thus,  the  number  of  hires  will  be 
itivel)  -mall  in  relation  to  other  gain  sources, 
tiie  potential  offered  by  the  land  treatment  system,  only  the  sludge 
management  programs  will  be  involved,  ffcgardless  of  the  opt i on  used, 
tiie  labor  requirements  for  this  functional  component  will  range  from  3 
to  1 1 percent  of  the  total  systems  labor  needs.  This  applies  to  all  tiie 
alternatives  except  the  Physical -Chemical  process  which  imposes  a 15 
percent  use  factor. 
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Table  G-V-2 

LABOR  REQUIREMENTS  - ALTERNATIVE  II 
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Table  G-V-4 

LABOR  REQUIREMENTS  - ALTERNATIVE  IV 
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ludge  Option  Z,  Reclamation  of  Surface  Mines 


SOCIAL  DISRUPTION 


While  every  attempt  has  been  made  to  minimize  disruption  to  residents  in 
any  of  the  areas,  there  will  be  displacements  involved  with  the  siting 
of  the  treatment  facilities.  People  displacements  for  the  various  areas 
under  consideration  were  obtained  by  multiplying  the  gross  township 
population  densities  for  each  location  by  the  new  area  needed.  A summary 
is  presented  in  Table  G-V-6.  As  is  shown,  the  major  displacement  factor 
is  the  storm  water  management  system.  Since  it  is  a common  feature  of  the 
NDCP  alternatives,  the  attributable  disnption  is  a discriminator  between 
water  quality  goals,  not  alternatives.  Consequently,  the  disruption 
caused  by  the  treatment  facilities  physical  layout  was  the  basis  for 
differentiation.  The  smallest  inpact  will  be  attributable  to  the 
Physical-Chemical  alternative  and  the  largest  caused  by  the  Advanced 
Biological  alternative.  There  are  two  reasons  for  this.  First  the 
Advanced  Biological  requires  a much  larger  site  to  accomodate  the  unit 
processes  required  to  meet  the  higher  quality  standard.  The  second 
factor  is  that  the  Advanced  Biological  alternative  represents  the  optimum 
in  terms  of  regionalization  i.e.  the  minimum  number  of  plants.  Consequentially 
the  plants  tend  to  impact  more  extensively  on  the  urbanized  or  more  densely 
populated  areas  and  the  higher  number  of  displaced  people  is  the  net  causal 
effect.  The  actual  displacement  caused  by  construction  of  the  aeration 
and  storage  lagoons  for  the  land  treatment  systems  were  minimal,  in  fact 
less  than  that  required  for  the  plant  alternative  to  meet  current  standards. 
However  the  reasons  for  this  should  be  clearly  understood.  Although  large 
tracts  of  land  are  purdiased,  the  impact  is  offset  by  the  comparably  low 
population  density  of  the  semi-rural  area.  In  addition  system  design 
was  specifically  modified  to  take  into  consideration  the  present  and  projected 
distribution  of  population  and  growth  centers.  This  was  one  of  the  major 
factors  that  (1)  contributed  to  the  adoption  of  the  40  percent  use-effectiveness 
land  ratio  previously  mentioned  and  (2)  is  why  the  cost  of  the  land  system 
is  so  high  in  comparison  to  one  designed  only  to  achieve  treatment  and 
not  modified  for  social  considerations. 

SOCI O ENVT  RONMENTAL  I MI’ ACTS 

BASIS  OF  EVALUATION 

The  impact  of  the  five  alternatives  on  the  area's  environment  and  human 
activities  was  evaluated  in  terms  of  over-all  implications  rather  than  on  a 
disaggregate  basis.  It  was  recognized  that  one  of  the  major  factors  in  the 
final  decision-making  process  will  be  the  extent  to  which  the  area's  treatment 
system  will  be  consolidated.  Aside  from  the  interaction  that  resource 
commitments  imposes  on  a community's  lifestyle,  regionalization  was  considered 
the  one  variant  with  the  most  potential  for  impacting  on  the  natural  and 
social  environment.  .Accordingly  attention  was  focused  on  the  system 
components  and  the  causal  effects  associated  with  the  function  and  the 
alternative's  degree  of  regionalization.  Impacts  specific  to  a site  and 
surrounding  locality  should,  of  necessity,  be  evaluated  once  a wastewater 
management  program  is  adopted  for  the  study  area.  At  that  time  an  effect 
assessment  and  environmental  impact  statement  must  be  prepared  before  any 
phase  of  the  plan  of  improvement  is  implemented. 
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In  order  to  insure  its  relevancy,  the  evaluation  was  done  by  a group 
of  academicians  from  a number  of  universities  located  in  the  study  area. 

The  members  of  the  evaluation  team  included  such  special  fields  of 
competence  a>  I nv i ronmental  Health  Engineering,  Biology',  Aquatic  Biology 
and  Chemistry,  I' than  Sociology  and  Urban  Systems  Planning,  Water  Resources 
PI  aiming,  C.eolog.  and  Economics . Tire  results  of  their  assessment,  the 
methodology  of  analysis  and  conclusions  are  presented  in  Appendix  E.  The 
following  is  a summary  of  the  key  observations  evaluated  within  the  context 
of  ecological,  social,  aesthetic  and  hygenic  considerations. 

STORM  WATER  MANAGEMENT  PROGRAM 

The  storm  water  management  program  associated  with  the  NDCP  alternatives 
is  localized  with  respect  to  design  and  lienee  essentially  independent  of 
system  regionalization.  Capture  and  treatment  of  surface  runoff  will 
not  only  improve  the  stream  water  quality  but  also  effectively  regulate 
its  quantity.  At  the  same  time,  construction  of  the  impoundments 
especially  in  the  rural  area  will  result  in  an  increase  of  standing 
water  biotic  (aquatic  organisms)  communities  and  a reduction  in  flowing 
water  and  terrestrial  (flora  and  fauna)  communities.  This  trade-off  was 
not  viewed  as  a negative  effect  on  the  distribution  or  diversity  of  the 
biotic  communities  since  most  areas  have  already  been  highly  modified  by 
man.  However,  care  should  be  exercised  in  the  final  siting  studies  to  avoid 
disruption  of  any  eco-unique  area  that  may  still  exist.  There  also  will 
be  some  concurrent  losses  in  agricultural  lands  within  tire  study  area,  but 
tins  should  be  offset  by  the  gain  in  flood  plain  relief  achieved  by  the 
retention  reservoirs.  These  storm  water  management  systems  also  will 
provide  an  opportunity  to  increase  the  study  area's  recreational 
qiportunities  and  open  space  due  to  the  storage  site's  potential  for 
multiple  object ive  les i yi.  As  with  all  items  of  urban  construction,  there 
will  be  soi;u  do  r.  • if  disruption  to  the  public  transportation  and 
conmunicatioi  ut  this  will  be  temporary  in  its  negative  inpact 

and,  over  time1,  should  prove  minimal. 

COLLECTION  AND  CONVEYANCE  SYSTEM 

fhe  collection  and  conveyance  systems  are  a function  of  the  degree 
of  ivgionaliz.it  ion  being  considered.  Most  of  the  impacts  associated  with 
this  functional  component  are  directly  related  to  the  construction  phase 
and  the  surface  disruption  to  the  total  environment.  Some  of  the  biotic 
communities  wi'i  be  irreparably  altered  during  the  installation  of  the 
pipeline  s>\-  terns  for  either  the  collection  or  redistribution  system 
elements.  Conversely  tunnel  construction  for  the  regional  conveyance 
system  clement.--  will  not  involve  surface  distribution  and  so  was  not 
considered  detrimental.  In  fact  the  spoil  material  can  be  put  to  good  use 
a is  di  u -J  n i later  section,  from  a social  standpoint  there  will 
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be  temporary  inconveniences  to  public  access  and  traffic  flows  and  interim 
aesthetic  blights  caused  by  the  noise,  dust  and  visual  contrasts  with 
normal  conditions.  Another  main  factor  is  that  the  location  of  the  conveyance 
system  will  influence  area  development,  particularly  since  growth  patterns 
will  follow  these  lines  if  free  access  is  permitted.  Thus,  every  effort 
should  be  made  to  incorporate  the  study  area's  open-space  objectives  in  with 
the  wastewater  management  system's  physical  layout. 

TREATMENT  FACILITIES 

Plant  Technology 

The  treatment  facilities  and  particularly  the  technological  processes 
involved  were  calculated  only  in  relation  to  their  direct  inpact  on  the 
total  environment.  Specifically  excluded  was  any  consideration  of  the 
end  product,  a highly  desirable  gain  in  the  water  quality.  In  this  way 
attention  was  focused  on  the  relative  negative  aspects  of  each  technology 
since  either  could  be  independently  used  and  substituted,  regardless  of  the 
degree  of  regionalization  ultimately  adopted.  The  plant  technologies  were 
evaluated  together  since  the  facilities  impacted  only  on  the  study  area 
itself.  The  Physical-Chemical  was  consistently  downgraded  in  relation  to 
the  Advanced  Biological  process  primarily  due  to  the  adverse  inpact  on  air 
quality  previously  discussed.  It  was  generally  felt  that  the  long-term 
effects  when  added  to  those  emissions  already-  present  in  the  urbanized 
area  will  adversely  inpact  on  the  residential  patterns,  biotic  communities, 
aesthetic  (visual  and  odors),  and  hygienic  (irritants  and  particulates) 
facets  of  the  environment.  In  addition  the  Physical -Chemical  process  did 
not  foster  as  wise  a use  of  resources  as  the  Advanced  Biological  technology. 

It  is  the  most  consumptive  of  the  natural  resources  and  converts  them  into 
noxious  air  pollutants  as  well  as  less  usable  sludge. 

Land  Technology 

'Hie  impact  attributable  to  the  land  treatment  system  was  assessed 
separately,  though  the  cause  and  effect  relationship  of  using  rural  resources 
to  treat  urban  problems  also  was  discussed.  The  land  system  will  involve 
some  disruption  of  the  natural  biotic  communities  due  to  construction  of 
the  aeration  and  storage  lagoons;  but  the  planning  constraints  relative  to 
protection  of  the  eco-unique  areas  should  minimize  the  inpact.  Furthermore 
the  drawdown  of  the  water  table  under  the  irrigated  sites  must  be  controlled 
to  prevent  an  adverse  (shock)  effect  on  the  vegetative  ground  cover.  At  the 
same  time  the  extensive  number  and  location  of  storage  lagoons  in  Alternative  IV 
will  undoubtedly  attract  waterfowl  into  the  area  particularly  since  an 
abundance  of  vegetative  cover  and  food  crops  will  be  nearby.  The  significance 
of  this  aspect  ;ind  its  effects  on  the  migration  pattern  for  the  Mississippi 
River  fly  way  is  not  known  at  this  time. 
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While  the  land  system  does  conserve  nutrient  resources  through  recycling 
of  die  wastewater  nutrients,  there  was  concern  over  the  possible  long- 
range  change  in  the  soil's  use  potential.  It  was  recognized  that  the 
research  program  concerning  sludge  application  currently  being  conducted 
by  the  University  of  Illinois  indicates  both  the  feasibility  and  effectiveness 
of  maintaining  the  soil  quality.  The  sludge  used  in  the  research  program 
cames  from  two  Chicagoland  plants  that  treat  wasteloads  from  highly 
industrialized  areas  and,  as  such,  represents  a constituent  concentration 
far  in  excess  of  that  obtained  with  the  use  of  the  treated  effluent. 
Nevertheless  it  does  underscore  the  importance  of  an  extensive  monitoring 
program,  a critical  part  of  the  operational  system  for  all  technologies . 

In  addition  the  subsurface  water  quality  over  a long  period  of  time  will 
approximate  the  same  constituent  levels  obtained  from  the  higher  water 
quality  standard.  This  will  include  a level  of  total  dissolved  solids 
that  could  be  higher  than  exists  there  now  but  still  within  potable  supply 
standards . 

The  inpact  on  the  sociological  and  community  political  structure  was 
the  major  concern  of  the  evaluators  as  well  as  the  residents  of  the 
agricultural  areas.  It  was  noted  that  some  of  the  employment  skills 
associated  with  the  land  treatment  process  could  effectively  use  the 
manpower  available  in  the  area,  hmployment  of  those  small  farmers  that 
need  an  outside  source  of  income,  would  help  them  remain  in  the  area, 
rather  than  work  in  or  migrate  to  the  city.  As  previously  noted,  however, 
this  was  of  comparable  minor  importance.  Hie  concept  of  controlling  the 
use  of  such  large  parcels  of  land  within  the  outlying  agricultural  area 
was  tlie  basic  concern. 

Alternative  IV  the  pure  land  system  may  well  have  negative  impacts 
on  other  than  agricultural  land  uses  in  the  rural  areas  such  as  the 
Newton -Jasper  County  area  in  Indiana  where  the  development  of  1-65  has 
opened  a new  path  to  urbanization.  Prediction  of  a growth  vector  to  the 
south  in  tiie  Calumet  Region  was  made  as  early  as  1966.  Tlius,  the  extensive 
nature  oi  land  treatment  suggested  in  Alternative  IV  reverses  an  established 
trend  away  from  agricultural  land  use  rf  it  is  to  be  applied  to  so  large 
an  area.  Obviously,  the  1-65  right-of-way  is  desirable  for  conveyance 
systems,  however,  treatment  and/or  storage  along  this  artery,  especially 
near  exits,  could  result  in  major  dislocations  unless  properly  planned. 

key  to  assessing  the  final  inpact  prior  to  selection  will  be  the  rural 
communities  willingness  to  work  with  the  urban  communi ties  and  forego 
certain  values,  social  .rnd  economic,  implicit  within  their  long-range  plans. 
The  use  oi  long  term  contractual  arrangements  (50  years)  and  the  magnitude 
ot  land  conr.itments  will  constrain  any  real  flexibility  in  land-use  planning 
and  growth  patterns.  Some  planners  see  advantages  in  the  land  system  to 
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maintain  open  space  and  control  urban- related  developments.  However,  the 
scale  of  commitment,  particularly  in  the  Kankakee  River  Basin  (Indiana  and 
Illinois)  has  generated  a strong  political  and  social  opposition.  The 
social,  political  and  institutional  aspects  are  discussed  in  more  detail 
in  subsequent  portions  of  this  appendix 

SLUDGE  MANAGEMENT 

Very  little  differences  were  noted  between  the  potential  use  value  of 
the  sludges  produced  by  any  except  the  Physical-Chemical  technological 
process.  The  differential  in  impact  due  the  constituent  composition  and 
use  potential  previously  was  discussed  from  a land  use  aspect. 

Land  reclamation  and  agricultural  disposal  of  biological  sludges 
from  wastewater  treatment  has  already  been  adopted  by  the  Metropolitan 
Simitar)'  District  of  Greater  Chicago  and  the  North  Shore  Sanitary  District 
in  Lake  County,  Illinois.  The  Gary  Sanitary  District  already  has 
two  borrow  pits  (from  construction  of  the  Indiana  Toll  Road)  for  sludge 
disposal  and  these  pits  will  be  useful  until  1990.  Since  approximately 
one  half  of  the  sludge  from  wastewater  treatment  in  the  C-SELM  area  is 
already  being  utilized  or  disposed  on  lanu  sites,  total  agricultural 
utilization  of  sludges  was  considered  only  a slight  improvement  over 
current  practices,  furthermore , restricting  land  for  agricultural  uses 
faces  the  same  social  and  political  problems  confronting  the  implementation 
of  the  land  treatment  system.  Alternative  IV.  The  option  of  land 
rehabilitation  was  judged  to  have  the  most  beneficial  potential,  especially 
from  a local  and  regional  standpoint. 

Strip  mined  areas  when  reclaimed  can  become  useful  sites  for 
recreational  purposes.  For  example,  Shakamac  State  Park  and  Green- Sullivan 
State  Forest  in  southwest  Indian’  were  once  strip  mined  areas.  Today,  they 
rovide  for  a wide  range  of  recreal  ional  opportunities,  including:  hiking, 

horse-back  riding,  picnicing,  boating,  swimming,  camping  and  fishing. 

Given  the  increasing  population  projected  for  the  C-SELM  region  in  1990  and 
the  expected  increase  in  leisun  time,  there  is  also  anticipated  a need 
for  increased  recreational  opportunities  near  the  metropolitan  areas.  Strip 
mined  areas  that  are  currentl)  unproductive  and  those  that  will  be  surface 
mined  in  the  future  could  well  u-  .laze  the  soil  building  qualities  of  the 
biologically  produced  sludges  for  reclamation  purposes.  With  land 
reclamation,  the  land  becomes  available  for  a variety  of  potential  uses 
once  the  character  of  the  soil  has  been  again  made  productive  and  vegetative 
cover,  shrubbery  and  trees  are  introduced.  Other  use  could  include  such 
i verse  purposes  as  residential  development,  open- space,  agricultural  and 
beef  production  or  regional  indu  trial  and  light  commercial  park  sites. 
Regardless  of  the  selected  use,  >uc:i  an. as  should  be  incorporated  into 
local  land-use  plans  to  enhance  nich  opportunities.  This,  in  turn,  should 
lead  to  an  orderly  development  m consonance  with  local  thinking  and 
growth  patterns. 


V- 1 J 


SECT1CN  VI 


I NSTITim  QN’AI . ASSESS1ENT 


An  evaluation  and  analysis  of  the  institutional  impacts  was  prepared  ' 
a private  concern  and  is  presented  in  Appendix  F.  The  assessment  identifies: 
(1)  institutional,  including  financial  impacts  of  the  five  alternative  upon 
a cross-section  of  existing  institutions;  (2)  the  types  of  changes  which 
would  be  necessary  for  inplementation  by  existing  institutions;  and  f 5 ! 
alternative  institutional  arrangements  which  also  could  be  considered  i • 
desired. 


BACKGROUND  FACTORS 

Current  policies  require  that  all  Federal  programs  are  consistent  with 
regional  service  needs  and  that  they  encourage  regional  solutions  and  the 
most  efficient  use  of  Federal  and  local  resources.  This  runs  counter  to 
the  State  emphasis  on  the  need  to  maintain  the  integrity  of  home  rale  for 
local  counties  and  communities.  Nowhere  is  this  concept  of  home  rule  mo  re- 
in evidence  than  in  the  States  of  Illinois  and  Indiana. 

• Provision  of  wastewater  management  services  in  the  C-SELM  area  will 
be  affected  by  several  factors  at  the  state  and  Federal  levels.  At  the 
Federal  level,  a change  in  philosophy  has  occured  with  enactment  of 
PL  92-500.  Now,  instead  of  assisting  local  efforts  to  set  water  quality 
standards,  a national  framework  for  effluent  standards  and  implementation 
of  areawide  plans  is  being  established.  Strict  new  limits  on  effluent 
discharges  by  class  and  category  (in  some  cases  amounting  to  a totM 
prohibition  of  toxic  pollutant  discharges)  will  be  set  by  the  U.  S. 
Environmental  Protection  Agency  and  areawide  solutions  to  pollution  control 
will  be  emphasized. 

Along  with  Federal  policies  find  actions  shaping  wastewater  manay  ruent 
policies  and  programs,  several  significant  local  factors  are  of  equal 
significance.  The  C-SELM  area  is  a bi-state  area  and  includes,  in  add.  Jon 
to  most  of  the  Chicago  Metropolitan  Area,  a significant  portion  of  tin. 
highly  urbanized  and  industrialized  northwestern  corner  of  Indiana.  As 
a result,  the  study  area  is  affected  and  complicated  by  two  distinct  .-els 
of  institutions.  At  present,  Indiana  does  not  have  the  authority  to  assume 
general  obligation  bond  indebtedness.  Illinois  does.  The  recenti>  revised 
Illinois  Constitution  supports  the  concept  of  local  community  rale,  a A. Mr 
which  could  have  a direct  bearing  on  attempts  to  regionalize  wastewater 
services.  In  Indiana,  on  the  other  hand,  there  is  now  authority  to  establish 
regional  water  and  sewage  districts,  however,  no  public  demand  for  such  a 
district  has  been  heard.  Three  types  of  institutions  currently  provide 
wastewater  management  and/or  treatment  services  within  tire  C-SELM  area: 
municipalities,  counties,  and  special  districts.  Illinois  counties  ma 
provide  these  services  only  if  they  are  not  already  provided  by  an 
entity'  organized  for  similar  services. 
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While  there  are  attempts  in  Indiana  to  widen  t 

to  provide  wastewater  erv  . 

limit  this  authority  example, 

Indiana  which  would  prohibi t the  Inters tal 
would  prohibit  the  ■ : 

and  county  approval.  Si  Llai  sgislation  ms  now  undei  coi 
State  oi  111  in  - ....  Ill  nl  Lntei 
certainly  have  a negative  effect  • - m>  rej 
outlying  portions  of  Indian-*  and  Illinois  Moreov< 
exists  in  eithei  stat  1 t le  aut  tority  < 
operate  wastewatei  ment  program: 

level,  the  Interstate  Planning  Committee  make  recomm  n 

authority  to  implement,  regulate  or  enforce  its  recommendations, 
regional  level,  the  Northeastern  Illinois  Plant  ing  Con  Linoi 

and  the  Lake-Portei  County  Regional  Planning  and  Transportation 
in  Indiana  both  have  comprehensive  planning  a ith  rit) 
implement  plans.  At  the  state  1« 
and  enforcement  agencies. 


The  concern  for  protecting  local  community ’s  ant  - .:-vi  .0  . i:  cgri 
is  a factor  recognized  by  policy  and  decision  makers  at 
government  in  the  two  affected  states.  It  is  also  becoming  more  up] 
that  increased  regional  coordination  of  technical  . ' , 

institutional  capabilities  is  the  optimal  solutmo  k 
efficient  and  economical  wastewater  management  a d mat  s : 

This  establishes  the  potential  fc  1 . basi 

regionalization . In  short,  the  technologica 

consolidation  of  wastewate  ■ • 

of  scale.  This  trend  is  res  Lve  to  1 

associated  with  these  sendees.  The  "taxpayer  revolt",  as 

be  known,  is  a clear  sign  that  cost:  cannot 

dramatic  protest  from  the  taxpayers  cl  the  affected  .1  re  e : >u  t e 
realities  are,  on  the  surface,  in  conflict,  this 
a solution  is  not  possible,  h 
close  attention  and  a realisti  c v iluation 
a crisis  is  to  he  averted. 


ASSESSMENT  OF  FUNC1  IONA  - 0M1  N 


REGIONALI  ZAT I CM  Of  1’REATMllNT 

Ihere  are  more  similarities  than  d;  1 feren*  ■-  in  in  timti  .1  p..  ts 

between  the  i i ve  a Ives. 

con so Lidate  sc n ices  1 

1 for  exanple  is  a compilation  and  pi 

advocated  by  existing  local  on!  re  u na  • 1 1 : n-  . u . it 

plant  alternatives  would  c irr-  ;he-  'll  it  • .r  -is.  .. 
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to  increasing  degree,  require  the  coordination  ol  planning  operations  and 
manage  .xnt  activifes.  - - orduigiy  tin  number  oi  plants  utilized  determines 
mibei  bandonment  of  existing  plants . 

5,  in  turn,  creates  a secondary  level  of  institutional  concerns: 
the  assumption  o:  tin-  outstanding  debts  and  compensation  due  the 
■ rre  Lps  among  the  existing 

institutions.  I'he  latter  cr  i tes.  the  need  for  consolidation  and/or 
contractual  arraj  treati  ent 

plants  and  those  with  plants. 

Hie  it. i • i i irrigation  ites  required  by  Alternatives 

IV  .md  Y will  h.n  m uit  institutional  impacts  outside,  as  well  as 

inside,  the  stud)  -a.  .in  tlie  study  area,  the  alternatives  would  have 
a similar  ....  nor.  need  ter  a cooperative  arrangement 

among  was  Uwuu  . i • ’it  ins  to  regulate  the  use  of  shared 

facilities  such  i md  storm  water  management  systems. 

t al  temat  ives 

would  be  sim  la r . t . 1 uid  treatment  sites  in  die  same 

general  e iv;.  ■ r . IV  worn  1 have  a greater  impact  because 

it  utilize  u > t . : e lines  and  thus  would  require  some 

al.  Lt«  mat i ve  I V 
nstit  it  ons  out  ;i  le  the  study  area 
which  would  t e ! • . . :d  inclu  re  ponsil  le  for  the  relocation  of 

1 Land  u e : lanning  and  control,  and  agencies 
resp  nsibilit)  for  the  acquisition  and 
operation  of  the  spray  irrigation  sites. 

The  major  t pact  u.  the  irrigation  sites,  however,  would  stem  from 
the  need  to  incor,  onto  . >tizens  living  outside  of  die  C-SELM  area  in  die 
vastewate:  image m.  ...  dec i non-making  proces  . In  order  for  these  citizens 

to  be  a-  a red  t tlv.-.r  own  •!  interests  and  values  are  protected  it  is 

. ex  their  lands . 

A good  technique  for  incorporating  sue!  :itizei  s in  the  dec is  ion- nuking 
process  would  be  t)  establi  h locally  controlled  agencies  which  would  be 
LI  le  for  acquisition  and  operation  of  the  spray  irrigation  sites. 

The  local  agency  would  contract  with  exist  ng  wastewater  agencies  within 

istewater.  et ond  ..1  temat < ve  would 

be  to  coordinate  operation  of  the  locally  ne  ited  irrigation  sites  and  die 
■ n . representativi 

from  within  ;ind  outside  ot  the  C 3ELM  area.  If  dus  regional  approach 
was  tdopted,  to  avoid  potential  conflict  with 

die  one  man,  cr n;  . ;1.  wl  i le  providing  die  citizens  in  die  outlying 
a rea  an  influential  vo ice. 
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STORM  WA'iT.k  MANAGEMENT  SYSTENE 

Two  basic  types  of  stonn  water  collection  ;ind  treatment  systems  are 
utilized  by  the  technical  alternatives.  .All  alternatives  would  treat  the 
storm  water  of  the  Metropolitan  Chicago  and  Carv  areas  which  would  be 
collected  through  combined  sewers . The  impact  of  this  storm  water  system 
would  be  minimal  as  similar  systems  exist  at  the  present.  The  NDCP 
alternatives  would  utilize  a more  conplex  and  regionalized  storm  water 
treatment  system.  The  rest  of  the  storm  water  in  the  urban,  suburban 
and  rural  areas  would  be  collected  separately  and  stored  before  being 
released  at  a controlled  rate  for  treatment.  Ibis  system  will  have  several 
institutional  impacts,  first,  it  will  be  necessary  to  acquire  the  storage 
sites.  Second,  institutional  adjustments  will  be  necessary  if  storage 
sites  are  utilized  for  recreation.  Hurd,  a cooperative  mechanism  will 
he  required  to  control  the  release  of  water  from  storage  sites  to  treatment 
plants  or  spray  irrigation  sites. 

SLUDGE  MANAGEMENT 

hv  -ludge  disposal  options  have  been  prqiosed  as  part  of  the  regional 
wastewater  systems . These  options  raise  several  institutional  problems. 

The  problems  associated  with  Option  1,  agricultural  utilization,  are  similar 
to  the  problems  connected  with  the  acquisition  of  spray  irrigation  sites 
in  that  contractual  agreements  to  use  farm  land  for  sludge  disposal  will 
have  to  be  employed.  Option  2,  land  rehabilitation,  will  require  contractual 
arrangements  with  the  coal  companies  or  other  owners  of  the  land  to  be 
reclaimed,  furthermore,  iand  reclamation  projects  will  have  to  be 
coordinated  with  applicable  county  and  local  land-use  plans.  This 
would  >e  iccomplished  by  involving  representatives  of  local  governments 
located  in  the  disposal  areas  in  the  decision  making  process.  Both 
: t ions  1 and  2 will  also  require  regional  cooperative  arrangements  to 
regulate  the  use  of  shared  facilities  such  as  conveyance  systems  and 
disposal  sites. 

WAI  R REUSE  OPTICN 

0 alternatives  but  Alternative  i,  consider  comparable  reuse  capability 
Th  mated  water.  The  four  NDCP  alternatives  accomplish  this  integration 
hv  pi  inning  the  reuse  of  wastewater  with  related  proposals  which,  in  turn, 
r te  institutional  impacts.  Although  there  are  distinctions  among  the 
.It-  -native  , they  are  not  critical  from  a broad  institutional  perspective. 

ur  iltematives  consider  to  some  degree,  reuse  alternatives  such 
ii  production,  recreation,  land  reclamation,  power  production,  stream 
■lots  u:>,  ontation  and  water  supply.  To  cope  with  these  resource  management 
. , exi  ting  institul  • t either  be  granted  new  authorities, 

; at  r.'  arrangements  developed  with  those  agencies  that  have  the 
i ;•  , tv.  \t  the  same  t inn  all  treatment  and  reuse  options  must  be 

l::t  ,a  it  i i th  land  use  planning.  Phis  will  be  required  regardless  of 
wh  i technical  alternat  ive  is  adopted. 
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FINANCI/J.  CCXc  ! , ..VI  i ONS 


Under  present  arrangements,  wastewater  financing  is  obtained  from 
three  sources:  federal  cost  sharing,  stat-  bonding  (Illinois  only)  and 

contributions.  All  of  the  alternatives  would  strain  these  resources 
beyond  their  present  and  real  author  in-.  d capabilities;  in  many  cases 
ese  proposals  would  require  exp<  L:  ol  is  much  as  ten  ti 

the  current  annual  level.  This  suggests  that  existing  institutions  may 
not  be  able  to  accommodate  such  a financial  burden  without  radical!) 
affecting  the  tax  structure  and  without  reallocating  resources  from  other 
public  services.  Regardless  of  which  alternative  is  considered,  the 
increased  spending  levels  required  will  have  major  institutional 
repercussions.  As  a result,  different  f; nancial  requirements  of  one  or 
two  percent,  even  though  they  may  indicate  additional  millions  of  dollars, 
become  relatively  insignificant  when  compared  in  the  relative  increase 
over  present  level  of  wastewater  expenditure  . The  significant  institutional 
question  raised  is  how  to  meet  these  financial  requirements  through 
modifications  to  existing  institutions,  the  creation  of  new  authorities 
or  increases  in  State  and  Federal  cost  sir  ring. 

In  order  to  implement  any  of  the  elected  wastewater  management 
alternatives,  a number  of  changes  in  existing  institutions  would  be 
required.  These  anticipated  changes  would  apply  to  local  institutions 
and  to  state  institutions  which  could  either  be  modified  or  supplemented 
with  new  institutional  arrangements.  The  most  basic  changes  would  be 
legislative.  If  the  states  are  to  take  a more  viable  role,  Indiana  would 
have  to  pass  a Constitutional  amendment  that  would  enable  it  to  assume 
general  obligation  bonds  indebtedness.  Illinois  is  presently  enabled 
to  issue  general  obligation  bonds. 

Changes  other  than  those  by  the  legislature  would  relate  to  the 
relative  contributions  of  local,  state  and  federal  governments.  Local 
institutions  will  be  unable  to  finance  air.  of  the  alternatives  that  have 
been  presented  even  if  they  have  sufficient  legal  bonding  capacity  remaining 
they  generally  do  not)  or  have  their  bonding  authority  increased.  Poor  bond 
ratings  and  the  unwillingness  of  the  public  to  -upport  this  debt  are  the 
main  reasons.  Therefore,  the  State  and  Federal  government  will  liken 
he  required  to  ease  the  local  financing  burden.  In  Illinois,  the  state 
ha  demonstrated  the  ability  to  finance  local  wastewater  projects.  Indiana, 
n the  other  hand,  being  prohibited  iron  issuing  a general  obligation  bond 
as  neither  the  experience  nor  capacity  t<  finance  wastewater  debt  costs 
t rough  this  type  of  bond.  However,  such  potential  could  lie  used  and 
•expanded  in  both  Illinois  and  Indiana.  A necessary  measure  for  meeting 
• . • x . ts  of  the  five  technical  alt<  malms  will  be  an  increased  Federal 
role  in  financing.  Some  commitment  to  this  increased  role  is  evident 


from  new  Congressional  wastewater  financing  provisions  contained  in  the 
PL  92-500.  in  particular  the  Environmental  Financing  Authority 
contained  in  this  Act  creates  a 5100  million  fund  to  assist  local 
government  to  borrow  funds  on  reasonable  terms  to  construct  waste  treatment 
works,  ft  is  important  to  note  that  certain  provisions  of  the  recently 
enacted  law  authorizes  die  federal  government  to  provide  75  percent  of  the 
capital  costs  for  wastewater  projects  aid  requires  that  a system  of  user 
fees  be  established  to  meet  operation,  maintenance  and  replacement  costs 
attributable  to  all  users  of  the  facility.  However,  subject  to  the  State's 
commitment,  the  local  share  of  capital  costs  may  be  financed  through 
revenue  bonds  which  are  serviced  with  user  fees  or  general  obligation 
bonds  which  are  paid  off  from  general  taxation.  Of  equal  importance  is 
the  fact  that  the  annual  operation,  maintenance  and  replacement  cust  must 
be  borne  totally  by  local  interests. 


INSTITUTIONAL  ARRANGEMENTS  FOR  IMPLEMENTATION 


Ui  the  basis  of  the  foregoing,  consideration  was  then  directed  to  the 
political,  economic  and  administrative  feasibility  of  implementing  ^-ach 
of  the  alternatives.  A discussion  of  specific  institutional  relationships 
and  possible  modifications,  including  financial  considerations  also  are 
presented  in  Appendix  F.  Implicit  in  diis  discussion  is  the  assumption 
that,  to  die  greatest  extent  possible,  the  existing  institutions  and 
structure  should  be  maintained  and  utilized.  New  structures,  institutions 
or  concepts  should  be  introduced  only  when  existing  institutions  or 
modifications  thereto  would  be  unable  to  implement  the  technical  alternative 
Ihe  general  discussion  of  institutional  approadies  includes  diree  basic 
institutional  arrangements  for  consideration  in  the  C-SELM  study  area. 

Ihe  first,  referred  to  as  die  local  approach,  emphasizes  die  maximum  use 
of  existing  institutions.  It  would  be  implemented  primarily  through  the  use 
of  bilateral  and  multilateral  contractual  agreements.  The  second  approach 
goes  beyond  the  local  level  and  as  an  intermediate  regional  approach  would 
involve  a greater  restructuring  of  service  districts.  This  approach  could 
require  special  state  enabling  legislation  to  create  the  required  service 
districts  and  would  conflict  with  home  rule  advocates.  Ihe  diird  approach 
goes  furdier  still  and  would  create  one  or  a few  multi -county  service 
areas.  This  approach  would  very  likely  require  new  state  enabling 
legislation.  This  latter  approach  referred  to  as  die  areawide  approach, 
would  be  the  most  far  reaching  in  terms  of  institutional,  political, 
economic  and  administrative  repercussions . Information  on  these  ranges 
of  institutional  arrangements  should  facilitate  the  state  and  local 
entities  in  dieir  selection  of  die  plan(s)  most  acceptable  to  the 
residents  and  most  feasible  from  an  operation  and  administrative  standpoint. 


SECTION  VII  - ECONOMIC  ASSESSMENT 
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The  economic  impact  associated  with  any  alternative  reflects  the 
direct  and  indirect  effects  on  those  values  that  make  up  the  economic 
s tincture  of  both  the  study  and  outlying  areas.  Primarily  these  effects 
are  the  result  of  potential  changes  in  net  income,  water  and  land  uses, 
industrial  and  agricultural  productivity  and  costs,  and  property  values. 
Another  consideration,  level  of  employment,  has  already  been  discussed. 

What  follows  is  an  overview  of  the  economic  assessment  similar  to  those 
lor  the  socio- environmental  and  institutional  considerations.  Supplemental 
material  is  presented  in  Section  VIII,  which  relates  system- induced  changes 
(inpacts)  to  causal  effects. 

NET  INCOME 

The  first  and  most  personal  effect  relates  to  an  individual's  net 
income.  In  the  study  area,  the  property  owners  and  industries  who 
discharge  their  wasteloads  in  the  collection  system  will  face  higher 
user  charges.  This  increase  will  reflect  the  need  to  pay  the  annual 
equivalent  of  a pro-rated  (shared)  capital  investment  and  the  system's 
total  yearly  operating  costs.  To  achieve  the  higher  water  quality  goals 
will  require  an  expenditure  of  approximately  3 to  3-1/2  times  the  level  of 
system- related  costs  associated  with  attaining  current  standards.  Hence, 
the  taxpayer  must  anticipate  increased  sewer  charges.  This  will  reduce 
tlie  net  or  disposable  income  that  the  taxpayer  has  left  to  spend  and, 
in  turn,  will  affect  the  sales  of  consumer  items. 

T&e  effect  on  the  individual's  net  income  for  those  residing  in  the 
outlyi/ig  area  was  of  similar  concern.  The  potential  for  impact  primarily 
exist"*  in  relation  to  both  the  sludge  management  program  and  the  land 
treatment  system.  To  safeguard  against  any  adverse  impact,  provisions 
were  /made  both  in  the  design  and  costing  of  the  two  functional  components 
(detailed  in  Section  VIII).  Two  sludge  management  options  were  assessed. 

The  Option  involving  the  reclamation  of  surface  mines  would  not  impact  on 
tiie 'citizens  and  could  prove  beneficial  to  the  area  as  is  discussed  later. 
The;  agricultural  sludge  management  option  does  have  the  potential  for 
af Ejecting  the  participating  fanner's  income.  Accordingly,  payments  are 
made  to  compensate  any  system- related  losses.  This  applies  to  the  farmer's 
anhual  income  and  the  long- tern  capital  gain  from  the  increased  market  value 
when  the  land  is  sold.  Similar  provisions  were  made  in  connection  with 
t(ie  land  treatment  system.  In  addition  it  was  considered  necessary'  that 
the  operating  entities  for  the  two  systems  indemnify  (insure)  the 
participants  against  any  crop  losses  directly  associated  with  the  functional 
component's  operation.  As  with  any  large  entity,  they  would  probably  be 
self- insuring. 
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It  should  he  noted  that  the  foregoing  involve'?  the  conci  r 
income  protection.  It  does  not  include  the  potential  in  c a ■ j 
from  the  nutrient  recycle  ichieved  in  the  sludge  progra;;  ana.  1 
meat  component.  In  both  cases,  the  cost?  of  conn  i 
be  practically  eliminated  and  the  farmer  would  achieve  a : gi  . 
reduction  in  ius  total  production  cost  budget.  See  Append i : Ann 

land  system  design.  Another  consideration  is  the  gain  attrihat  .Kc  t 
irrigation  and  drainage  systems  of  the  land  treatment  proces:  . 
unpaid- for  capital  inprovements  represent  a level  cf  i: .provei  <>nt 
that  normally  installed  from  an  agricultural  risk-decision  • tandpo. 
Consequentially  both  installations  will  help  increase  the  farm-.  : ’ ave  ra  ;e 
net  income  by  practically  eliminating  the  reduced  yield.1  he  ret  p *T*"T;7.vi 
during  excessively  wet  or  dry  years. 


PROPFPTi  VALUES 


Adiievement  of  the  N’DCP  goals  will  impose  an  intermix  c'  * c.  r.  : - on 
tlie  property  values  in  the  study  and  outlying  areas.  Within  the  tudv 
area,  the  assessed  roles  of  property  values  will  be  affected  by  t;ie 
purchase  of  lands  necessaty  for  the  storm  water  storage  site-  and  ti 
treatment  sites,  if  either  of  the  two  plant  technologies  are  used.  Ine 
these  lands  will  be  publically  owned,  there  will  be  a reduction  in  th.e 
area’s  property  values.  However,  it  is  anticipated  that  this  reduction 
will  be  slight  in  comparison  to  tlie  total  value.  Moreover,  tlie  r ;n.  tic. 
should  be  more  than  offset  by  (1)  the  enhanced  value  of  properties  . y 
along  tlie  improved  watercourses,  (2)  the  Increased  val  k 
made  available  for  community  usage  with  the  abandonment  oi  : • 
treatment  plants,  and  (3)  the  potential  changes  in  land  :u  ..  v.  n r 
meet  other  area  requirements  such  as  water  supply  and  I 
demands.  Of  the  foregoing,  tlie  latter  two  ire  . gni  fi  iant  . • .t 
local  comnuni  tie-  will  iav<  the  ] rtu  t)  1 

to  meet  a variety  of  demands.  The  accelerated  populat  i n r. >•.  ti; 
the  latter  20  years  prevented  i t .,  tive  land  ust  pi. inn:  r . 

The  add-on  potential  oi  tlier  water  and  related  land  . 

in  Section  VIII  can  be  used  T.  tter  al.i:wc  f.h  u 
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any  one  l'vality 

tlie  acreage 

retained  in 

agricultural  usage  wc  ui  ! 

mail  probab i 1 i 

tv 

be  greatei 

rdi  na  r i 

be  experienced  over  t :ni 

lluis , the  M y 

eai  dilution  o 

\ the  at  i 

A t U 111 

arrangements,  as  u-e'  in  tel  i rpert,  will  a.  . .*  » 

of  some  of  the  resident-  and  t d • ■ pn  i.t  ; it  ten 
However,  while  1 

consideration,  the  inabilitv  tor  land  a-  i .•<  t dial 
represents  a potential  ei  <•;  ■ mi  . irpact.  a add  t 
require  purchase  of  land  tei  the  aeration  ;u.d  t : 


loss  in  property  value  and  accruing  tax  revenues  ••  re  e . -»  i •.  j r vjJv.g 
yearly  compensator  payments  to  municipalities.  •.  1 , ti 

comparative  ability  to  control  regional  growth  patter:,  ink'ier  . a t.ese 
two  system  components . The  effects  of  being  able  to  conn  i jand  usa-e 
on  acli  an  areawide  scale  can  be  considered  beneficial  or  a vet 
Involved  is  balancing  the  socio-economic  wishes  of  the  efieeted  resident: 
with  the  States'  and  regional  efforts  to  maintain  a viable  ..gn  cultural 
base.  The  change  from  rural  to  urban  land  usage  in  ti.  <utl.  . > 

ccuntie.  immediately  adjacent  to  tlie  Metropolitan  Chicago  u\.u  i-  1 1 ready 
reflecting  this  transition.  Hie  potential  for  the  same  type  c diui.'.e 
exists  in  tlie  areas  under  consideration  but  in  a later  ti  e vans  . 

The  sludge  management  operation  involving  reciamat  • .11  .via... 

mines  does  provide  the  potential  for  gain.  Whi Le  t re 

higher,  the  opportunity  is  provided  to  enhance  the  product! v.  end  lance 
land  values  of  the  surface  mines.  The  main  objective  should  . t vet 
the  local  and  regional  land  needs.  Some  cost  sharing  night  ; ..  an 
particularly  if  the  selected  restoration  program  wouii  . pm.  ..  . 
incremental  investment  greater  than  normally  required  t . v 
reasonable  land-use  objective.  Nevertheless , the  . o;  . 
reflected  in  assessed  property  values  would  be  enhance  1.  t;.  ; would 

assist  local  governments  in  providing  additional  ser  ie-.--. 

AGK! CULTURAL  PRODUCTIVITY 

The  main  impact  from  an  agricultural  productiv  1 1>  v.  . a.  . again 
the  scale  of  lands  which  conceivably  could  be  1 tainc\  dtura! 

usage.  Additional  impacts  would  accrue  witJi  tlie  .ml 
gam  a-  ociated  with  the  irrigation  sites  of  the  lav. 
in  both  cases  the  effects  cannot  be  readily  asses  d,  si 
: rove  beneficial  or  adverse  depending  upon  the  lov  : .... 

m'-et.  Crop  selectivity'  possible  under  either  ' . ei.t 

prog run  or  tlie  land  treatment  system  can  al: 

Double  cropping  system  of  com  and  rye,  the  ill  v c 

in  tlie  design  and  evaluation  of  the  land  s >te  , : . vlmu  1 

elective  craps  feasible  for  syst 

overcome'  witli  development  of  special  hybrids  as  lm  1 t 

pi't.  hven  so,  the  com  and  rye  represent  a !>..  .0  v tl  i.  . •/  ,.d  the 
pot  ntial  of  the  present  agri- economic  structure  i at.  ..  1 ieic  il 

toe  t 1 ot  finishing  beef  operations.  Tliu:- , the  1 .;  . r 

the  national  level  and  the  present  crop  supper',  pr  • . 
w.tli  i oth  tlie  domestic  and  international  market  i m 
tv  also  contribute  to  the  reduction  of  the  far. 
budget,  it  can  provide  added  financial  incentive  to  cant  111  I . ..  . Ihi: 

latt'  1 factor  could  help  reverse  the  present  trend  c‘  t ...  n;  .uid 

ration  from  the  rural  irei. 
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INDUSTRIAL  IMP  LI CAT I ONS 


The  impact  to  industry'  will  be  felt  in  at  least  three  different  ways. 
Industries,  especially  major  water  users,  presently  are  readjusting  their 
manufacturing  processes  to  minimize  the  pre- treatment  costs  required  to 
meet  current  water  quality  standards.  This  includes  recycling  the  process 
required  water  which  also  reduces  the  amount  of  water  being  consumed. 

This  trend  is  expected  to  continue  as  the  water  quality  treatment  goals 
are  upgraded.  At  the  same  time,  most  of  the  industries  discharge  their 
wastewater  into  the  watercourses  rather  than  municipal  sewers.  To  achieve 
the  equivalent  of  the  higher  NDCP  goal,  however,  the  cost  of  industrial 
pre-treatment  will  have  to  be  materially  increased  by  some  40  percent. 

This  will  require  industry'  to  reassess  the  extent  to  which  it  must  provide 
on-site  treatment.  There  are  potential  savings  possible  particularly  if 
industry'  was  to  discharge  its  recycled  wastewater  into  the  regional  system. 
If  this  was  done,  the  gross  cost  to  industry'  and  the  regional  system  would 
either  approximate  or  be  less  than  what  industry  would  incur  by  itself. 
Under  this  situation,  industry  would  still  be  required  to  pre-treat  its 
wastewater  but  would  rely'  on  the  regional  treatment  plant  to  provide 
"final"  treatment.  In  this  case  the  added  cost  incurred  by  the  regional 
system  would  be  recovered  by  user  fees  chargeable  to  industries.  The 
magnitude  of  this  added  cost  would  vary,  dependent  upon  the  treatment 
technology  used  by  the  regional  entity.  See  Appendix  D.  This  concept 
lias  been  incorporated  into  the  design  of  the  NDCP  alternatives. 

Another  factor  to  be  considered  is  that  the  renovated  water  from 
the  NDCP  alternatives  could  be  usable  for  most  industrial  processes. 

This  represents  a new  source  of  water  and  has  the  potential  for  reducing 
the  competitive  demands  on  existing  supplies.  However,  this  potential 
would  apply'  to  only  those  processes  where  the  total  dissolved  solid 
(111S)  level  can  exceed  500-600  milligrams  per  liter. 

In  addition,  there  will  be  the  potential  for  added  gains  from  the 
recycling  efforts.  Industrial  recy'ding  has  already  provided  other 
fringe  benefits.  Some  industries  have  reduced  costs  by  recovering 
some  of  the  constituents  contained  in  its  residual  wastes  and  reusing 
them  in  the  manufacturing  process.  Similarly  attention  is  being  focused 
on  the  potential  to  combine  the  organic-based  sludges  with  solid  wastes 
to  generate  sy'nthetic  fuels  and  other  recoverable  by-products.  If  this 
proves  successful,  another  option  can  be  added  to  the  >ludge  management 
for  the  Advanced  Biological  and  Land  Treatment  Technologies. 
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SECTION  VIII  - SYSTEM- RELATED  CHANGES 


BASIS  I'OR  RESOURCE  CHANGES 


As  previously  discussed,  the  study's  planning  effort  and  output 
was  one  essentially  responsive  to  the  national  objective  of  enhancing 
the  environment.  However,  to  achieve  this  goal  required  changes  to 
both  the  water  and  related  land  resources  in  the  study  area  - and  to 
varying  degrees  in  the  outlying  area  of  influence.  Consequently,  the 
potential  existed  to  utilize  system  design  as  a primary  vehicle  for 
meeting  other  needs  within  the  affected  areas.  By  so  doing,  system 
related  benefits  can  be  obtained  which  contribute  to  the  other  national 
objectives-  those  of  enhancing  the  area's  social  well-being  and  improving 
the  regional  and  national  development.  These  represent  a potential  for 
substantial  savings  to  both  the  local  taxpayer  as  well  as  those 
throughout  the  States  and  nation  whose  tax  dollars  are  used  to  support 
the  allied  Federal  and  State  programs. 

Water- related  needs  such  as  water  supply  deficiencies,  reduction  in 
water  damage  problems  and  in-stream  use  for  recreational  pursuits  and 
commercial  navigation  were  met  by  adoption  of  a regulated  water  regimen 
and  effective  use  of  the  captured  and  treated  storm  water  runoff. 

Achievement  of  additional  gains  and  at  least  the  partial  satisfaction  of 
still  other  needs  were  based  on  the  reuse  and/or  recycling  potential  provided 
by  the  system  or  a specific  component.  Some  of  the  foregoing  benefits  will 
accrue  directly  from  the  system  design  while  others  will  involve  concurrent 
use  of  a resource  and  require  additional  investments  before  the  inherent 
value  can  be  obtained.  In  all  cases  there  are  changes  in  the  water  and 
land  uses  of  the  affected  areas;  the  nature  and  implications  of  which  are 
discussed  in  the  following  paragraphs. 

SYSTEM- RELATED  POTENTIAL,  STUDY  AREA 


WATER  BALANCE 

The  basic  considerations  in  establishing  the  area's  water  balance  were 
tile  water  needs  and  transfer  (.transport)  economics.  Chce  the  use  requirements 
were  determined,  the  total  water  volume  available  for  use  (input)  in  the 
stud)  area  and  regulated  (output)  flow  regimen  were  analyzed.  This  involved 
evaluating  what  inpact  the  water  reuse,  including  in-stream  needs  as  well  as 
water  supply,  had  on  an  alternative's  design,  costs  and  other  resource 
imp li cations . Tlie  evaluation  involved  a two-step  process:  first,  the 

identification  and  location  of  the  amount  of  wastewater  to  be  treated;  and 
secondly,  the  effective  use  and  redistribution  of  not  only  the  treated 
water,  but  also  water  from  other  available  sources  to  meet  area  uses. 

Both  of  these  evaluations  were  further  analyzed  along  State  lines  to 
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:r ion  of  any  inherent  institutional  problems.  I 'or 
; 1 srposes  the  onl>  common  interstate  transfer  involved 
. by  the  Hanmond,  Indiana  Sanitarj  Disti 
M une’  and  thence  to  the  Illinois  Rivers.  This  transfei 
■ i the  past,  canals  were  built  to  divert  polluted  streai 
' ! hd: i<>an.  Consequently  the  same  flew  regimen  was  retained 
: on  for  all  but  Alternative  IV,  the  all  land  system.  A 
t ■ man Lei pal  ;ind  industrial  flows  including  infiltrated 
: . ;i.n  ing  treatment  and  the  variations  between  alternation 
are  -cown  ,n  Table  G-VIII-1. 

. iter  i'  llance  for  the  study  area  also  was  analyzed  along  -rate 
. • t<  conform  with  the  current  regimen.  Ihi 
\ >.  l ' i ug  the  j plications  of  the  restraint  in  the  withdrawal  from  ano 

>%s  to  !.  ke  Michigan  currently  applied  to  the  Illinois  :v>  tion 
Two  options  to  the  water  balance  wer« 

. , .11  : ...  .'  ll'  alternatives  which  invoived  the  capture  and 

r-  1 * i tor.;:  water  runoff.  Implicit  was  the  consideration  of 

■ t : jn  1;  and  without  (Option  2)  the  3200  cfs  2068  M5D) 
1 . tate  illinois.  Included  were  the  rural, 
i:  ut  • at. I ur  a storm  water  which  are  captured  and  treated.  Ihe 

undwa  i .pplies  available  for  use  wi  tliout  actual  min  in; 
dr  ■ '.v.n  c.  curing,  and  withdrawals  from  Lake  Michigan.  In  tlu  - 
. , tt  in  of  term  water  capture  and  treatment  as  a reliable  source 
t . • :.y  v t\  assessed  along  with  the  internal  problems  fa  ing 

. • o ■ s and  Chicago  area  in  allocating  the  water  withe,  iwa 

from  Lake  Michigan. 

r i a...  areas  were  divided  into  two  sectors,  Lake  Michnar. 

• t and  the  groundwater  potable  supply  ana.  Then, 

. '■  1 1 ns  for  municipal  and  industrial  supplies,  md 
r >r  1 and  navigational  requirements,  the  demand:  were 
. . cue.,  and  the  most  optimal  source  of  supply  used,  The 

reuse  option  differed  between  the  land  treatmen*  - ;er 
and  .rment  'hint  system,  only  in  the  method  of  supply;  the  tie 

■’.tit1.  t Taction)  remained  tire  same. 

Option  _1  ith  ions trai nt 

then  • for  the  C SEIM  area  constructed  within  the  i 
i ...  0 c:  ; .in  withdrawal  constraint  i ; shown  in  hthn 

' . ter  tl.ir.  was  prepared  for  two  time  frames,  the  year 

•.a  necessary  fo  evaluate  the  effects  on  th.  tor1 
* i . I..  Ik  hi  pan  withdrawals  due  to  tlie  changes  i:  the  land 

■i  .j*  • *r:  • in  -uhurban  and  rural. 
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Table  C-VIII-1 


Av 

erage  .Annual  flows  Requiring  Treatment  (MGD)  a/' 

1990  2020 

.Alternative 

Illinois 

Indiana 

Total 

Illinois 

Indiana 

Total 

.Alt..  No.  1 b/ 

11.4 

451.2 

2,662.6 

2 ,646.6 

468.8 

3,115.4 

Alt.  No.  II  c/ 

2,517.9 

482.1 

3,000.0 

3,096.5 

533.5 

3,630.0 

Alt.  No.  Ill  c/ 

2,517.9 

482.1 

3,000.0 

3,096.5 

533.5 

3,630.0 

Alt.  No.  IV  d/ 

1,530.8 

1,469.2 

3,000.0 

1,922.5 

1,707.5 

3,650.0 

Alt.  No.  V c / 

a.  Plant 

1,782.8 

406.7 

2,189.5 

1,974.4 

365.4 

2,339.8 

b . Land 

735.1 

75.4 

810.5 

1,122.1 

168.1 

1,290.2 

To  tal 

2 , ST7.9 

2(8771 

37MT7D' 

3,050 

ao3. 5 

'76oD";TT 

a/  Lxulus : ve  of  rural  storm  water  amounting  to  bSl  MGD  (1990)  and  458  MGD 

T2020). 

bj  1 \ due  torm  w iter  runoff  except  that  amount  captured  and  treated  by 
existing  ind  proposed  combined  sewer  systems. 

c/  No  interstate  transfer  of  wastewater  involved. 

d/  Involve-  interstate  transfer  of  wastewater  from  Illinois  to  Indiana  for 
treatment  only.  Renovated  water  would  be  returned. 


G-V1II-3 


r 


Table  G-VIII-2 
Water  Balance  (MGD) 

(Option  1 - 2068  MGD  Constraint) 


ILLINOIS 

INDIANA 

TOTAL 

Area  Input 

1990 

2020 

1990 

2020 

1990 

2020 

1.  Rural  Storm  Water 

423 

268 

228 

190 

651 

458 

2.  Suburban  Stonn  Water 

407 

532 

48 

83 

455 

615 

3.  Urban  Stonn  Water 

411 

472 

25 

38 

436 

510 

Subtotal  Storm  Water 

lTTTI 

i TT7 
i , - / « 

m 

3TT 

I7UI 

1 , 38  " 

4.  Ground  Water  Supply 

5.  Lake  Michigan 

209 

228 

55 

114 

264 

542 

Withdrawal 

2,008 

2,068 

378 

336 

2,446 

2,404 

6.  Total  Water  Input  3,518 

Area  Distribution  (Demand) 

1.  Lake  Michigan  Service 

5, 508 

73T 

TIT 

Area 

2.  Ground  Water 

1,592 

1,732 

366 

324 

1,958 

2,056 

Service  Area 

480 

778 

67 

126 

547 

904 

3.  Total  Water  Demand 

Tjm 

Mirr 

IS! 

MU 

Supply  Source 

1.  Lake  Michigan 

1,591 

1,580 

378 

336 

1,909 

l,91o 

2.  Ground  Water 

209 

228 

55 

114 

264 

342 

3.  Rural  Stonn  Water 

139 

208 

- 

139 

268 

4.  M § I Reuse 

133 

434 

- 

133 

434 

5.  Total  Water  Supply 

T,T77I 

MU 

T3T 

TU 

MUI 

Mol 

Lake  Michigan  Balance 

1.  Withdrawals  for  use 

1,591 

1,580 

378 

336 

1,969 

1,916 

2.  Indirect  Withdrawal* 

All 

488 

- 

477 

488 

Total  Withdrawal 

ITEM 

2,068 

336 

2 , 404 

*Di version  of  torn  water  from  areas  that  nonrally  flows  into  Lake  Mi .h; can. 
Because  of  the  area's  development,  the  stonn  water  must  be  raptured,  treated 
and  diverted  away.  Thus,  this  amount  must  be  credited  against  the  . t " > 
(3200  cfs)  constraint. 
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Both  demand  sectors  in  the  Illinois  portion  of  the  study  area 
ultimately  face  a deficiency  in  relation  to  their  needs.  Concurrent 
with  this  problem  is  a reduction  in  net  withdrawal  available  for  need 
satisfaction  from  Lake  Michigan.  As  more  of  the  land-use  in  the  area 
tributary  to  the  Lake  changes,  there  is  an  accompanying  requirement  to 
capture,  treat  and  divert  the  runoff  volume,  This  diversion  is  required 
to  avoid  a degradation  of  the  Lake's  natural  background  constituent  levels. 
Since  the  runoff  will  increase  in  volume  with  the  time-phased  transition 
from  rural  to  urban,  the  net  available  for  effective  usage  will  decrease 
in  a corresponding  manner.  With  the  demand  in  both  sectors  exceeding 
supplies  or  current  Lake  allocations,  extensive  use  was  made  of  available 
rural  storm  water  flows.  Not  all  of  the  rural  storm  water  can  be  effectively 
used  because  of  transportation  economics  and,  again,  the  eventual  land-use 
conversion  which  reduces  its  availability  over  time.  Ultimately,  the  need 
in  the  water  supply  deficient  areas  must  be  met  by  withdrawals  from  Lake 
Michigan  and  combined  with  the  reuse  of  the  renovated  (recycled)  municipal 
and  industrial  flows.  For  purposes  of  this  study,  the  flow  mix  was 
regulated  to  maintain  a somewhat  equal  concentration  of  total  dissolved 
solids  in  both  demand  sectors.  This  meant  extending  pipeline  transfer  of 
Lake  Michigan  waters  to  the  communities  in  the  western  portions  if  the 
C-SELM  area.  This  is  an  extension  of  one  alternative  now  under  consideration 
by  the  State  of  Illinois.  However,  there  are  significant  political,  social 
and  institutional  implications  associated  with  this  proposal.  First  this 
proposal  will  impose  a need  on  the  State  to  reevaluate  the  present 
allocation  of  Lake  Michigan  withdrawals  and  assess  the  cost-sharing 
arrangements  implicit  in  the  redistribution  system.  Secondly,  it  raises 
the  question  as  to  the  extent  to  which  the  State  of  Illinois  has  to 
undertake  the  recycling  of  its  waters  before  being  granted  additional 
withdrawal  rights  from  Lake  Michigan.  Figure  G-VIII-1  shows  the  Option  1 
supply  system. 

In  Indiana,  the  problems  are  comparable,  but  not  of  any  serious 
consequence.  Most  noteworthy  is  the  anticipated  reduction  in  the  usage 
of  Lake  Michigan  withdrawals  due  to  the  industrial  trends  in  water 
recycling.  This  recycling  helps  achieve  an  economy  in  the  amount  of 
wastewater  that  has  to  be  treated  before  being  discharged  into  the  area's 
water  courses  or  municipal  collector  systemi.  At  the  same  time,  the  use 
of  ground  water  will  increase  because  of  the  availability  and  comparative 
cost  advantage  over  pipeline  transfer. 

Option  2 - without  constraint 

Under  this  reuse  option,  all  potable  needs  in  both  demand  sectors 
that  are  ground  water  deficient  are  supplied  from  Like  Michigan.  See 
Table  G-VIII-3.  The  storm  water  runoff  in  the  rural  areas  and  the  reuse 
flows  from  the  treatment  plants  or  land  treatment  systems  are  used 
exclusively  to  supply  the  in-stream  needs.  Consequently,  the  cost  ;md 
resource  consumption  differentials  between  the  two  options  reflect  the 
implications  involved  in  satisfying  only  the  water  supply  needs.  Under 
the  second  option,  Illinois  withdrawals  from  Like  Michigan  will  increase 
by  113  and  134  percent  by  the  year  1990  and  1020  respectively.  Figure 
G- VI 1 1 - 2 shows  the  Option  2 supply  system. 
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Table  G-VIII-3 
Water  Balance  (MGD) 
(Option  2 - No  Constraints) 


ILLINOIS  INDIANA  TOTAL 


Area  Input  1990 

2020 

1990 

2020 

1990 

2020 

1.  Rural  Storm  Water  423 

268 

228 

190 

651 

458 

2.  Suburban  Storm  Water  407 

532 

48 

83 

455 

615 

3.  Urban  Storm  Water  411 

472 

25 

38 

436 

510 

Subtotal  Storm  Water  1,241 

T777I 

TUT 

3TT 

T75ET 

17337 

4.  Ground  Water  Supply  209 

5.  Lake  Michigan 

228 

55 

114 

264 

342 

Withdrawal  2,340 

2,770 

378 

336 

2,718 

3,106 

6.  Total  Water  Input  3,790 
Area  Distribution  (Demand) 

77m 

m 

75T 

T737T 

3793T 

1.  Lake  Michigan  Service 

Area  1,592 

2.  Ground  Water  Service 

1,732 

366 

324 

1,958 

2,056 

Area  480 

778 

67 

126 

547 

904 

3.  Total  Water  Demand  2,072 

77ST9 

433 

T55 

275m 

779517 

Supply  Source 

1.  Lake  Michigan  1,863 

2,282 

378 

336 

2,241 

2,618 

2.  Ground  Water  Supplies  209 

228 

55 

114 

264 

342 

3.  Total  Water  Supply  2,072 

I73TTT 

433 

T39 

77359 

77959 

Lake  Michigan  Balance 

1.  Withdrawals  for  use  1,863 

2,282 

378 

336 

2,241 

2,618 

2.  Indirect  Withdrawal*  477 

488 

- 

- 

477 

48S 

Total  Withdrawal  2 , 340 

77779 

T77 

336 

77m 

371M 

*Di  version  of  storm  water  from  area  that  normally  flews  into  Lake  Michigan. 
Because  of  the  area's  development,  the  storm  water  must  be  captured,  treated 
and  diverted  away  and  thus  credited  against  Lake  Michigan  withdrawal. 
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FLOOD  CONTROL 


The  capture  of  approximately  2.5  to  3.0  inches  of  storm  water  runoff 
will  reduce  the  frequency  and  severity  of  inundation  within  the  flood- 
plains  of  the  study  area.  While  the  degree  of  relief  lias  not  been 
determined,  an  estimate  of  the  areal  extent  has.  The  extent  of  flooding 
was  measured  by  using  flood  hazard  maps  prepared  by  the  Northeastern 
Illinois  Planning  Commission  (NIPC).  The  flood  incidence  shown  on  these 
maps  involved  all  major  storms  that  occured  in  the  Illinois  portion  of 
the  C-SELM  area  within  recent  years.  No  comparable  maps  were  available 
for  the  Indiana  portion.  However,  for  the  purposes  of  this  estimation,  it 
was  assumed  that  the  ratios  of  streams  and  amount  of  flood  plain  acreage 
to  total  acreage  in  northern  Indiana  were  similar  in  nature  to  the  adjoining 
Illinois  portion.  Of  the  2,050  square  miles  of  acreage  in  the  Illinois 
portion,  approximately  54,700  acres  were  located  in  the  flood  plain. 
Therefore,  of  the  570  square  miles  within  the  Indiana  portion,  some  15,200 
acres  would  be  classified  as  flood  plain  acreage  on  a proportional  basis. 
This  would  mean  that  approximately  69,900  acres  would  be  afforded  some 
degree  of  relief. 

It  should  be  noted  that  previous  to  this  study  the  NBDGC  and  the 
State  of  Illinois  had  completed  a detailed  evaluation  of  a combined  flood 
and  pollution  control  project.  That  study  concerned  the  construction 
of  an  underflow  (tunnel)  plan  to  capture  and  treat  2.5  to  3.0  inches 
of  runoff  in  addition  to  municipal  and  industrial  sewage  flows.  The 
storage  together  with  the  coilary  pump-out  rates  to  the  treatment  plants 
reduced  the  quantity  of  spillage  experienced  during  a 21  year  period  of 
record,  by  some  96  percent.  The  runoff  that  would  spill  into  the  streams 
would  occur  only  during  the  very  large  and  infrequent  storm  periods  when 
the  runoff  volume  exceeded  the  system's  storage  capacity.  The  storm  water 
design  purportedly  reduced  the  frequency  of  flooding  on  some  10,000  acres 
of  flood  plain  from  some  four  to  five  occurrences  per  year  to  a frequency 
of  from  three  to  four  events  in  21  years.  Since  the  degree  of  runoff 
retention  is  similar,  it  is  reasonable  to  expect  comparable  reduction 
on  the  remaining  59,900  acres  of  flood  plain  located  within  the  C-SELM 
area.  Furthermore  the  disbursement  and  placement  of  the  rural  and 
suburban  storm  water  storage  is  designed  to  achieve  additional  reductions 
in  local  water  problems  such  as  damages  from  basement  floodings  and 
blockage  in  traffic  movement  caused  by  surface  ponding. 

STREAM  USAGE 

Most  of  the  streams  within  the  C-SELM  area  presently  have  little 
potential  for  extended  in-stream  recreational  usage.  Aside  from  the 
spring  and  early  sumner  storm  water  runoff,  the  stream  flew  is  comprised 
of  the  outflows  from  the  existing  treatment  plants.  As  a result  both 
the  quantity  and  quality  has  precluded  extensive  development  of  stream- 
related  recreational  opportunities.  Moreover,  any  degree  of  regionalization 
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will  directly  affect  the  present  stream  flow  regimen.  Without  some 
degree  of  redistribution,  as  would  be  the  case  for  Alternative  I,  the 
aquatic  ecosystem  and  use  potential  of  the  small  streams  would  be 
adversely  affected  during  dry  periods.  This  problem  would  be  further 
aggrevated  by  the  degree  of  regionalization  made  economically  feasible 
by  the  increased  volume  of  flow  to  be  treated  under  the  NDCP  alternatives. 

At  the  same  time  the  NDCP  alternatives  offer  a real  potential  for  improving 
the  stream  flow  regimen  through  the  effective  reuse  of  the  treated  storm 
water  runoff.  Accordingly,  a distribution  system  was  adopted  for  use  in 
all  NDCP  alternative  designs  to  determine  the  implications  primarily  due 
to  regionalization  and  capability  to  meet  a range  of  enhanced  stream 
milage.  The  distribution  system  was  designed  to  inprove  the  flow  regimpn 
in  all  or  portions  of  some  30  or  more  streams.  Aside  from  the  major 
watercourses,  26  of  these  streams  were  selected  because  of  their  proximity 
to  main  population  centers  and/or  the  surrounding  natural  environment 
which  still  exists.  The  streams  and  counties  which  would  benefit  from 
the  increased  flows  and  resulting  enhanced  potential  for  water  based 
recreational  opportunities  are  listed  in  Table  G-VIII-4.  Other  streams 
were  excluded  from  consideration  because  the  cross-sectional  capacity 
was  unable  to  sustain  the  necessary  seasonal  variations  in  flow.  Final 
decisions  regulating  the  flow  distribution  and  in-stream  uses  must  ultimately 
be  decided  by  local  interests. 

One  of  the  concerns  involved  in  the  foregoing  analysis  was  that 
potential  redistribution  of  the  treated  water  and  Lake  Michigan  with- 
drawals could  affect  the  flows  in  Upper  Illinois  Waterway  System. 

Accordingly  first  priority  was  assigned  the  satisfaction  of  the 
stimated  water  supply  deficiency.  This  deficiency,  ranging  from  some 
70  to  550  MOD  (see  Appendix  B)  by  1990  and  2020,  respectively,  was  met 
primarily  by  Lake  Michigan  withdrawals  and/or  strategic  reuse  of  treated 
water.  Then  the  recreational  redistribution,  municipal  and  industrial 
flow  and  all  reclaimed  storm  water  flews  were  balanced  through  a 
reiterative  process  to  insure  that  the  flow  selection  would  provide  adequate 
depth  for  current  and  projected  waterborne  movements.  Pumps  were 
provided  at  the  locks  to  Lake  Michigan  to  insure  adequate  capacity  for 
hike  movements. 

LAND  USE  CHANCES 

Ihere  is  the  potential  for  at  least  four  types  of  changes  in  land 
use  that  could  occur  within  the  study  area  concurrently  with  the 
proposed  changes  in  the  water  regimen.  The  first  will  be  affected  by 
the  purchase  of  lands  required  for  the  permanent  system  facilities.  The 
amount  will  vary  between  alternatives,  reflecting  the  degree  of 
regionalization  and  the  type  of  treatment  process  involved.  Another 
variant  will  involve  the  land  required  for  storage  of  the  storm  water 
nun  - f f but  tli  i s acreage  differs  only  between  quality  standards  ;ind  is 
in;.'!  lot  all  NDCP  alternatives. 
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Table  G-VIII-4 

STRESS  SELECTED  FOR  AUGMENTATION' 


Main  Stream 

and  Tributaries 


Location 


Illinois  Counties 
Lake  Cook  Will  Du  Page 


Lake 


Indiana  Counties 
Porter  La  Porte 


North  Branch  Chicago  River  X X 

East  Fork  X X 

West  Fork  X X 

Des  Plaines  River  X X 

Mill  Creek  >'X 

Indian  Creek  X 

Avon-Fremont  Drainage 

Ditch  X 

Weller  Creek  X 

Willow  Creek  X 

Silver  Creek  X 

Buffalo  Creek  X 

Hickory  Creek  X 

Spring  Creek  X 

Jackson  Creek 

Tinley  Creek  X 

Salt  Creek  X 

Addison  Creek  X 

Du  Page  River  X 

East  Branch  X 

West  Branch  X 

Lilly  Cache  Creek  X 

Little  Calumet  River  X 

Calumet  Slough  X 

Butterfield  Creek  X 

Thom  Creek  X 

Deer  Creek  X 

Plum  Creek-Hart  Ditch  X 

Deep  River 
Turkey  Creek 
Salt  Creek 
Grand  Calumet  River 


X X 


X 

X 

X 

X 

X 

X X 

X 
X 

X X 

XXX 


X 

X 

X X 

X X 

X 

X 

X 
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The  potential  for  a second  type  of  land  use  change  will  occur 
concurrently  with  the  first,  for,  as  the  degree  of  regionalization  is 
extended,  a greater  number  of  the  132  existing  treatment  plants  will  be 
abandoned,  and  only  a portion  retained  for  use  as  an  access  point  to  the 
plan's  collection  and  conveyance  systems.  Consequently,  much  of  the 
lands  now  part  of  the  treatment  sites  will  be  surplus  to  the  system's 
requirements  and  could  he  effectively  used  to  meet  other  community 
needs . 

A third  change  will  be  reflected  in  the  increased  property  value 
and  use  potential  of  those  lands  adjacent  to  those  streams  where  quality 
and/or  flow  regimen  are  enhanced.  The  flood  relief  afforded  by  retention 
of  storm  water  runoff  will  also  provide  added  inducement  for  change  and 
the  opportunity’  to  meet  other  land  related  needs.  A comparable  ability 
to  meet  other  land  needs  can  be  achieved  by  the  effective  sizing  and 
location  of  the  suburban  and  rural  storm  water  systems.  Both  provide  the 
potential  for  controlling  growth  patterns  and  maintaining  a balance 
between  intensive  urban  development  and  open-space  usage. 

The  fourth  change  reflects  an  intensification  of  present  land  use. 
Irrigating  existing  crop  lands  with  rural  storm  water  will  allow  the 
participating  farmer  to  increase  his  average  ;innual  production  through 
increased  yields  and  reduced  losses  during  wet  years.  The  potential  for 
this  change  would  result  from  the  capital  improvements  (drainage  and 
irrigation  systems)  installed  by  the  system's  operating  entity.  Moreover, 
the  long-range  contractual  arrangement  for  retaining  these  lands  in 
agricultural  usage  will  provide  a significant  contribution  to  local 
efforts  to  maintain  open-space  lands.  .As  is  pointed  out  by  the  University 
of  Illinois  Cooperative  extension  Service,  most  of  the  open-space 
requirements  must  come  from  the  rural  area.  See  .-Annex  A.  Using 
agricultural  lands  in  the  C-ST.LM  area  as  a method  of  treatment  could 
be  a means  for  preserving  open  space. 

ROCK  AMD  SOIL  MANAGEMENT 

Construction  of  a wastewater  management  system  for  the  C-SHLM  region 
will  require  the  movement  of  enormous  quantities  of  materials.  The  greatest 
quantity  will  be  of  dolomite  rock  from  the  construction  of  deep  surface 
storage  reservoirs  and  dee]  conveyance  tunnels.  In  addition  large  quantities 
of  soil  and  other  overburden  materials  from  reservoir,  force  main  and 
sewer  construction  must  also  be  moved.  Much  of  this  material  will  originate 
in  the  most  densely  populated  areas.  Therefore,  proper  management  is 
essential  not  only  to  minimize  costs,  but  to  minimize  the  adverse  effects 
caused  by  movement  of  the  materials. 
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The  disposal  of  the  materials  present  a wide  range  of  opportunities 
for  constructive  use  within  the  region.  These  opportunities  may  be 
broadly  classified  as  reclamation,  recreational,  or  commercial.  Selection 
of  the  final  management  procedures  must  be  made  on  the  basis  of  cost, 
compatibility  with  regional  goals,  disruptive  effects  on  the  communities, 
environmental  effects,  and  other  factors.  Some  examples  of  possible 
management  options  are  included  here  to  illustrate  the  potentials  for 
constructive  use  of  the  materials.  Many  other  possibilities  undoubtedly 
exist,  and  it  is  not  intended  to  recommend  any  one  option  for  implementation. 

Reclamation  Opportunities 

Fill  for  local  borrow  pits.  Many  of  the  borrow  pits,  especially  in 
tiie  Gary-Hammond  area,  are  presently  being  considered  as  potential  sites 
for  sanitar>r  landfills.  These  borrow  pits  are  located  in  sand  deposits 
of  glacial  Lake  Chicago  origin,  and  could  make  poor  sanitary  landfill 
locations  due  to  the  high  leachate  transmission  potential  of  such 
permeable  materials.  On  the  other  hand  filling  the  pits  with  clay,  sand, 
or  glacial  till  derived  from  the  construction  program  would  minimize  the 
disposal  costs,  eliminate  the  hazards  of  the  open  pits  and  enhance  the 
positive  geohvdrologic  effects  of  such  filling  on  the  environment.  See 
letter  from  Indiana  Department  of  Natural  Resources,  Geological  Survey 
contained  in  Annex  A. 

Lake  Michigan  related  works.  Some  of  the  material,  particularly  the 
rock  can  be  utilized  to  protect  or  stabilize  extensive  lengths  of  beach 
shoreline  from  erosion.  In  addition,  the  material  could  be  used  for 
construction  of  coast  line  harbor  facilities  and  other  public  or  private 
protective  works  that  are  in  the  general  public  interest. 

Recreational  Opportunities 

Recreational  Islands  in  Like  Michigan.  By  utilizing  the  materials 
excavated  in  the  urban  area  for fill,  and  with  extreme  care  for  environmental 
and  ecological  effects,  it  would  be  possible  to  construct  islands  along  the 
Illinois  and/or  Indiana  shoreline  for  recreational  use.  Kith  proper  design, 
the  islands  may  have  the  added  benefits  of  protection  of  the  shore  from 
erosion  and  providing  a quiet  area  for  recreational  boating.  Sufficient 
material  will  be  available  from  the  urb;in  areas  to  construct  approximately 
3,000  to  4,000  acres  of  islands,  assuming  an  average  water  depth  of  30  feet. 

Other  Open  Space  Landscaping.  Hie  extensive  nature  of  the  tunnel  systems 
allows  opportunities  for  relatively  modest  quantities  of  materials  to  be 
utilized  by  many  communities  to  construct  recreational  landscapes  in  diverse 
open  space  areas.  This  could  take  the  form  of  modest  walking  or  tobogganing 
hills  in  city  parks,  larger  lulls  in  forest  preserves  or  suburban  areas, 
or  landscaping  of  abandoned  quarries  to  make  them  suitable  for  recreational 
use.  These  options  have  the  advantage  of  making  use  of  the  materials 
nearer  their  point  of  origin,  thus  decreasing  cost  and  disruption  due  to 
transport. 
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Mountain  Landscape.  The  concept  to  construct  a "Mount  Trashinore"  has 
also  been  advocated  in  an  effort  to  provide  an  extended  range  of  recreational 
opportunities.  The  rock  and  soil  from  the  urbanized  area  would  be  sufficient 
to  construct  a mountain  approximately  400  to  500  feet  in  height  and  700  to 
1,000  acres  in  area  at  its  base.  This  mountain  would  be  suitable  for 
skiing,  hiking,  tobogganing,  picnicing,  and  other  related  recreational  uses. 

Commercial  Opportunities 

The  sale  of  aggregate  or  stone  was  an  option  that  could  help  conserve 
and  supplement  the  local  aggregate  market  when  viewed  as  a use  source  for 
a portion  of  the  material  management.  While  the  moled  rock,  is  in  a shape 
which  is  more  expensive  to  crush  and  grade  for  aggregate  than  is  quarried 
rock,  the  quantities  could  be  integrated  into  the  existing  commercial 
crushed  stone  and  aggregate  market.  To  do  this,  however,  an  agreement 
would  have  to  be  reached  with  the  aggregate  industry  to  stock  pile  and 
integrate  this  material  into  the  rock  market. 

SYNERGISMS 

The  potential  for  achieving  still  other  benefits  will  increase  with 
the  foregoing  improvements  to  the  area's  water  and  land  resources.  The 
new  programs  for  meeting  the  other  needs  are  synergistic  in  nature.  This 
means  that  they  are  dependent  upon  the  resource  base  of  the  wastewater 
system  or  the  design  of  a specific  functional  component.  In  either  case 
the  expenditure  of  a supplemental  investment  will  be  required.  Thus, 
while  these  add-on  programs  are  conceptual  in  design,  they  represent  a 
secondary  level  of  return  and  additional  options  to  be  considered. 

Recreational/ili vironmental  Land  Corridors 


Concurrent  with  the  installation  of  the  storm  water  runoff  management 
phase  of  the  overall  program,  will  be  the  major  question  as  to  the  usage 
of  the  flood  plain  levels.  The  potential  reduction  in  flood  hazards  will 
immediately  generate  competative  demands  for  the  use  of  those  acreages. 
Whatever  the  decision,  the  resultant  irrpact  will  have  significant  social 
and  environmental  inplications . 

To  date  the  regional  planning  agencies  in  both  Illinois  and  Indiana 
have  stressed  the  need  to  retain  the  flood  plain  lands  in  open  space 
usage  and  to  encourage  recreational  and  conservational  practices.  With 
this  in  mind,  attention  was  directed  to  the  study  of  a plan  of  inprovement 
that  would  be  responsive  to  these  goals.  The  26  streams  previously 
selected  for  recreational  and  environmental  considerations  were  used  as 
the  basis  for  the  evaluation.  A prototype  model  first  was  developed  for 
the  North  Branch  of  the  Gucago  River.  See  Figure  G-Y1I1  5.  This  stream 
was  selected  because  the  range  of  urban,  siinirban  and  rural  development 


NORTH  BRANCH,  CHICAGO  RIVER 
PROTOTYPE  STUDY  AREA 

LIMITS  OF  STUDY  AREA 
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was  considered  typical  of  the  density  and  socio-economic  conditions 
that  would  be  predominant  throughout  the  study  area  over  time. 

A detailed  discussion  of  the  prototype  study  and  the  resultant  findings 
is  presented  in  Annex  B to  the  appendix. 

In  seminary  it  was  found  that  approximately  80  percent  of  the 
stream  length  would  lend  itself  to  an  integrated  water  and  related 
land  based  recreational  program.  In  the  upper  20  percent,  the  stream 
capacity  was  too  limited  to  justify  a water  oriented  program.  Moreover, 
of  tine  area  considered  for  development,  only  80  percent  of  that  area 
lent  itself  to  those  types  of  pursuits  that  could  sustain  extensive 
usage.  The  remaining  20  percent  had  sufficient  physical  constraints  to 
preclude  all  but  low-density,  open  space,  or  private  usage.  Shown  in 
Tables  G-VIII-5  and  G-VIII-6  are  the  length  of  stream,  acreage  and 
estimates  of  annual  recreational  usage  that  should  be  considered  to  meet 
this  need  of  the  C-SELM  area.  Most  of  the  developments  would  involve 
park-type  improvements  with  the  diversity  of  recreational  opportunities 
dependent  upon  the  acreage.  These  parks  would  be  augmented  by  a series 
of  linear  connecting  corridors  which  would  either  be  used  for  nature 
trails  or  as  a preserve  for  maintaining  the  stream's  environment. 
Additional  data  as  to  costs,  types  of  developments  and  the  potential  of 
land-use  easements  to  supplement  the  acquisition  program  also  can  be 
found  in  Annex  B.  Acquisition  is  considered  a necessary  guarantee 
to  keep  the  usage  of  these  lands  open  to  the  public.  It  also  shifts  the 
cost  responsibility  for  maintenance  and  operation  to  the  governmental 
sector  if  the  public  would  choose  to  exercise  this  type  of  use  option. 
Passage  of  zoning  ordinances  and  use  of  open-space  restrictive  easements 
would  not  make  the  land  available  to  the  public.  Without  a shift  in 
ownership  and  responsibility,  the  private  sector  could  not  be  expected 
to  assume  the  degree  of  financial  burden  implicit  in  this  type  of 
improvement. 

Urban  Fishing  Program 

An  urban  fishing  program  involving  construction  of  impoundments 
between  50  and  300  surface  acres  in  size  with  a minimum  depth  of  from 
10-15  feet  in  25  to  50  percent  of  the  water  area  has  been  suggested. 
Recommended  to  provide  quality  game  fishing,  the  impoundments  would  be 
drainable  to  about  50  percent  of  their  normal  storage  capacity  to 
facilitate  management.  The  objective  is  to  avoid  contamination  from 
rough  fish,  which  precludes  the  use  of  even  high  quality  in-stream  flows. 
Since  a continuous  through- flow  should  be  provided  ranging  from  0.25  to 
0.5  cfs,  it  was  concluded  that  the  impoundments  must  be  located  near 
or  adjacent  to  the  larger  treatment  plants.  Transportation  economies 
of  such  small  volumes  by  pipeline  could  not  be  justified  if  delivered 
from  the  land  treatment  sites.  An  artist  concept  of  the  program  mid  its 
incorporation  with  the  treatment  plant  design  is  shown  in  Figure  G -VII I -4  . 
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Table  G-VIII-5 
Suggested  Fee  Acreage 
C-SELM  Land  Corridors 


Linear  Miles 
of  Corridor 


Stream 


North  Branch  Chicago  River 
Des  Plaines  River 
Mill  Creek 
Indian  Creek 

Avon-Fremont  Drainage  Ditch 
Weller  Creek 
Willow  Creek 
Silver  Creek 
Buffalo  Creek 
Hickory  Creek 
Spring  Creek 
Jackson  Creek 
Tinley  Creek 
Salt  Creek  (Illinois) 
Addison  Creek 
Du  Page  River 

Lily  Cache  Creek 
Little  Calumet  River** 

Calumet  Slough 
Butterfield  Creek 
Thom  Creek 
Deer  Creek 
Hart  Ditch 
Deep  River 
Turkey  Creek 
Salt  Creek  (Indiana) 

Grand  Calumet  River 
Total 


Acreage  figures  are  based  on  acquisition  relationships  established  in  prototype. 

Little  Calumet  River  figures  are  left  blank  intentionally.  The  Chicago  District’s 
recent  study  will  have  influence  here. 


Table  G-VIII-6 

Projected  Annual  Recreational  Usage 
C-SELM  Land  Gorridors 

Stream  Acreage  Estimated  Annual  Usage 


North  Branch  Chicago  River 

1,300 

8,800,000 

Des  Plaines  River 

3,491 

18,249,200 

Mill  Creek 

218 

1,874,800 

Indian  Creek 

43b 

2,746,800 

Avon-Fremont  Drainage  Ditch 

72 

864,000 

Weller  Creek 

364 

2,511,600 

Willow  Creek 

291 

2,182,500 

Silver  Creek 

218 

1,874,800 

Buffalo  Creek 

364 

2,511,600 

Hickory  Creek 

873 

4,316,000 

Spring  Creek 

800 

3,440,000 

Jackson  Creek 

509 

3,003,100 

Tinley  Creek 

218 

1,874,800 

Salt  Creek  (Illinois) 

1,600 

9,490,000 

Addison  Creek 

364 

2,511,600 

Du  Page  River 

2,910 

16,686,000 

Lily  Cache  Creek 
Little  Calumet  River** 

727 

3,416,900 

Calumet  Slough 

218 

1,874,800 

Butterfield  Creek 

509 

3,003,100 

Thom  Creek 

364 

2,511,600 

Deer  Creek 

218 

1,874,800 

Hart  Ditch 

364 

2,511,600 

Deep  River 

655 

3,209,500 

Turkey  Creek 

509 

3,003,100 

Salt  Creek  (Indiana) 

364 

2,511,600 

Grand  Calumet  River 

727 

3,416,900 

Total 

18,683 

Say 

110,0007TXTC 

*User  Day  Estimates  were  based  on  similar  size  land  oarcels  as  identified  on 
North  Branch. 

**Little  Calumet  River  figures  are  left  blank  intentionally.  The  Chicago  District's 
recent  study  will  have  influence  here. 
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'AD-AOSS  649 


UNCLASSIFIED 


CORPS  OF  ENGINEERS  CHICAGO  ILL  CHICAGO  DISTRICT  F/G  13/2 

WASTEWATER  MANAGEMENT  STUDY  FOR  CHICAGO-SOUTH  END  OF  LAKE  MICHI — ETC(U) 
JUL  73 


POTENTIAL  FOR  CHANGE,  OUTLYING  AREA 


BACKGROUND  CONSI EE  RATIONS 

Regardless  of  which  alternative  or  combination  of  components  is 
ultimately  selected  for  implementation  within  the  study  area,  the 
residents  and  resource  base  of  the  outlying  area  will  be  affected. 

However  the  degree  and  nature  of  impact  will  vary  significantly  with 
the  alternative  considered.  An  interdependence  between  the  two  areas 
now  exists,  one  that  is  primarily  economic  and  service  related.  Current 
trends  in  urban  growth  have  intensified  the  inpact  on  outlying  areas  and 
the  cohesion  of  the  agricultural  community  is  being  changed.  This  in 
turn  has  changed  the  life  style  of  the  agricultural  community  and  imposed 
changes  on  the  rural  land  use  patterns. 

Now  for  the  first  time  there  is  a potential  for  significant  change 
in  the  interrelationship  between  the  two  areas.  Past  consumption  rates 
have  necessitated  the  adoption  of  a national  policy  to  conserve  our 
natural  resource  base  through  a more  effective  recycle  and  reuse  program. 

This  may  impose  the  possibility  that  solutions  to  local  problems  such  as 
wastewater  management  become  more  regional  in  character.  If  so,  these 
solutions  must  be  acceptable  to  residents  in  the  outlying  area  and  not 
disruptive  to  their  goals  and  values.  Consequently  the  implications 
of  the  five  alternatives  on  the  outlying  area  have  been  qualified  in 
the  following  paragraphs  to  insure  that  all  tradeoffs  are  properly  considered. 

WATER  BALANCE 

The  water  balance  of  the  outlying  area  will  not  be  affected  by  any 
of  the  alternatives  except  those  employing  the  land  use  method  of 
treatment.  Alternatives  IV  and  V impose  the  potential  for  a change  in 
the  outlying  area's  water  balance.  The  change  would  result  from  the 
increase  in  evapotranspiration  rates  and  the  control  of  the  ground 
water  table  under  the  irrigated  fields. 

Preliminary  assessments  indicate  that  the  evapotranspiration  rates 
resulting  from  the  enhanced  cropping  practice  will  approximate  the 
average  annual  rainfall  in  the  outlying  area.  If  true,  the  net 
contribution  from  the  affected  lands  to  the  area's  stream  flow  regimen 
would  be  lost.  Instead  both  the  surface  runoff  and  natural  infiltration 
to  the  stream  via  a changed  water  table  will  be  entrapped  by  the 
proposed  field  drainage  system.  Furthermore,  the  necessity  to  maintain  a 
depressed  water  table  under  the  irrigated  field  could  have  a minor  but 
additional  effect  in  the  underground  water  movements.  Accordingly  there 
may  be  a need  to  offset  the  potential  change  in  the  average  annual  and 
low -flow  patterns  in  the  area's  streams  using  renovated  C-SE1M  water. 

Since  the  water  quality  is  responsive  to  the  higher  standard,  no  degradation 
should  be  experienced. 
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Due  to  the  fact  that  the  acreage  involved  is  extensive  and  highly 
concentrated,  the  potential  for  change  applies  mainly  to  Alternative  IV, 
the  all  land  system.  Since  the  acreage  required  for  Alternative  V is 
comparatively  minor  and  widely  dispersed,  a comparable  induced  effect 
is  not  expected. 

FLOOD  CONTROL 

Flood  control  in  the  outlying  area  will  not  be  provided,  other 
than  as  an  incidental  aspect  to  the  land  treatment  process.  The 
drainage  system  with  regulated  punping  rates  is  designed  to  protect 
the  crop's  root  zone  through  the  control  of  both  surface  and 
subsurface  water  flows . As  such  the  participating  fanner  will  be  able 
to  minimize  his  crop  losses  during  wet  years.  In  addition  the  drainage 
system  is  designed  to  control  the  infiltration  from  a rainfall  whose 
intensity  and  duration  had  a frequency  of  occurrence  of  once  in  100 
years  or  more.  Consequently  Alternative  IV  because  its  extensive 
acreage  is  highly  concentrated,  should  be  able  to  provide  some  reductions 
in  small  floods  on  the  local  stream.  Due  to  its  size  and  dispersed 
location,  Alternative  V would  not  be  expected  to  provide  a comparable 
degree  of  benefit. 

LAND- USE  CHANGES 

Hie  potential  for  land  use  changes  in  the  outlying  area  generally 
comes  from  two  different  components  of  the  alternative  wastewater 
management  systems.  The  first  involves  the  effective  reuse  of  the 
residual  by-products  (sludge)  from  the  treatment  processes.  Hie  second 
involves  the  land  requirements  necessary  to  sustain  the  physical 
facilities  of  the  land  treatment  system.  Both  reflect  different  methods 
of  recycling  the  nutrients  contained  in  the  wastewater  and  both  have 
significant  factors  to  consider. 

Sludge  Management  Program 

Option  1,  Agricultural  Utilization.  Under  this  program  both  the 
biological  and  physical -chemical  sludges  would  be  used  to  support 
present  agricultural  production.  Hie  biological  sludges  from  the 
Conventional  and  Advanced  Biological  processes  and  the  Land  Treatment 
systems  would  be  used  for  their  fertilizer  and  humus  values.  This  in 
turn  will  not  only  increase  the  farmer's  income  by  reducing  his 
production  cost  budget  but  by  eliminating  its  use,  reduce  the  demand 
for  conmercial  fertilizer.  The  physical-chemical  sludge  would  be  used 
for  its  acidity  control  and  soil  conditioning  values.  As  such  it  has 
limited  market  value  and  its  inpact  would  be  insignificant. 


A 
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The  land  involved  is  not  purchased  but  is  utilized  under  contractural 
arrangements  with  the  owner.  Due  to  the  investment  required,  the  duration 
of  the  contractural  arrangements  would  have  to  extend  over  a 50 -year 
period.  Consequently  there  is  a potential  for  inposing  an  inpact  on 
two  different  groups.  The  first  would  naturally  be  the  participating 
farmer  who  would  be  paid  an  initial  sum  to  compensate  for  potential 
crop  losses  during  system  installation  and  for  the  necessary  changes 
in  farming  practices  occasioned  by  the  system  constraints.  In  addition 
annual  payments  would  be  made  to  conpensate  the  present  or  future  owner 
for  his  inability  to  realize  any  long-term  capital  gain  from  alternative 
land  uses.  The  second  group  which  might  be  affected  would  be  the  other 
residents  in  the  area.  An  inpact  would  be  imposed  only  if  the  long-term 
contractural  arrangements  would  constrain  the  land  use  patterns  and 
economic  base  in  the  area.  As  long  as  the  counties  can  incorporate 
these  agricultural  commitments  into  their  land-use  planning  objectives, 
the  residents  will  not  be  required  to  forego  any  social  values  or  other 
related  gains. 

Option  2,  Land  Reclamation.  Reclamation  of  surface  mine  areas  is 
confined  to  three  NDCP  alternatives  producing  biological  sludge.  As 
with  the  first  option,  there  is  a potential  for  inposing  an  impact  on 
two  different  groups.  The  first  involves  the  surface  mine  owners.  It 
is  anticipated  that  the  use  of  the  land  w'ould  be  secured  without 
payment  to  the  owners  in  exchange  for  the  increased  land  value  which 
would  result  from  the  reclamation  program.  However  this  assumption 
is  based  on  the  concept  that  the  land  could  and  would  be  developed  for 
optimum  income  producing  potential,  but  also  in  accordance  with  the 
applicable  county's  land-use  planning  objectives.  This,  plus  other 
operational,  managerial  and  administrative  considerations,  are  outlined 
in  a letter  from  the  Mid-West  Coal  Producers  Institute,  Inc.  included 
in  Annex  A to  this  appendix.  The  latter  reflects  the  coal  industry's 
interest  in  this  particular  phase  of  the  study.  The  second  group  of 
people  affected  would  be  the  residents  and  taxpayers  of  the  outlying 
area,  the  States  and  the  rest  of  the  region.  The  land  reclamation 
represents  the  potential  to  effect  a change  in  existing  land  use.  Not 
only  will  the  aesthetic  of  the  surface  mine  areas  be  enhanced  but  the 
program  offers  the  opportunity'  to  meet  local,  state  and  regional  land 
related  needs  at  a reduced  investment  level.  Depending  upon  the 
selected  land-use(s)  there  is  the  added  potential  to  increase  the 
economic  base  of  the  local  area. 

Land  Treatment  System 

The  land  use  changes  affected  by  the  land  treatment  will  be  reflected 
in  two  ways.  The  first  involves  the  purchase  in  fee  of  land  required 
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for  the  aeration  and  storage  lagoons  and  buffer  zones.  The  second 
involves  an  intensification  of  present  agricultural  production  achieved 
on  the  irrigation  lands  made  available  under  long-term,  50-year 
contractural  arrangements. 

Both  of  these  changes  have  a potential  for  imposing  an  inpact  on 
two  different  groups.  The  inpact  will  be  particularly  significant  for 
Alternative  IV  but  comparatively  minor  for  Alternative  V which  is 
approximately  1/3  in  size  and  implications . The  first  group  of  people 
affected  will  be  the  owners  of  the  lands.  For  those  persons  whose  lands 
will  be  purchased  in  fee,  reimbursements  include  not  only  the  cost  of 
the  land  and  improvements,  but  also  the  cost  for  relocation  and 
resettlement.  Payments  to  the  participating  farmers  who  own  the 
irrigation  lands  will  be  divided  into  parts.  The  first  will  be  a lump 
sum  cost  to  help  defray  the  cost  of  new  agricultural  equipment  and  for 
any  loss  in  income  resulting  from  the  installation  of  the  irrigation 
and  drainage  system.  The  second  will  be  in  the  form  of  an  annual 
payment  to  conpensate  the  present  or  futur-  owner  for  his  inability  to 
realize  any  long-term  capital  gain  from  alternative  land  uses.  In 
addition  it  is  anticipated  that  the  administrative  entity  would  provide 
indemnification  against  income  losses  attributable  to  the  system's 
operation. 

The  second  group  which  could  bj  affected  would  be  the  residents  of 
the  area  and  the  taxpayers  both  locally  and  in  the  two  States.  It  was 
recognized  that  the  fee  purchase  for  the  permanent  facilities  would 
remove  lands  from  the  tax  base  and  consequently  inpose  an  additional 
economic  burden  to  the  local  taxpayers . Accordingly,  an  annual  payment 
will  have  to  be  provided  to  reimburse  the  local  government  and  service 
uiits  that  rely  on  the  property  taxes  for  their  revenue. 

Concurrent  with  the  foregoing  is  the  causal  inpact  that  Alternative 
IV  inposes  on  the  residents  and  taxpayers  of  the  area.  Prototype  model 
studies  involving  growth  and  projected  land  use  patterns  have  indicated 
an  average  40  percent  use  capability  in  siting  the  land  treatment  physical 
facilities,  including  the  irrigation  fields.  As  a result  it  must  be 
recognized  that  implementation  of  the  land  treatment  system  in  all 
probability  will  inpose  a constraint  in  land  use  beyond  just  the  actual 
treatment  component  requirements.  While  the  constraint  will  vary  in 
character  and  degree,  it  is  safe  to  assume  that  some  type  of  inpact  will 
be  imposed  an  a geographical  area  some  1 1/2  times  greater.  Some 
examples  of  the  causal  inpacts  are  listed  below: 

(1)  Not  all  of  the  participating  farmer's  land  may  be  used.  Possible 
exclusions  would  involve  flood  plain  woodlands,  unsuitable  soil  types  and 
isolated  acreage  too  small  to  be  economically  used. 
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(2)  Communities  whose  long  range  growth  would  be  limited  by  the 
location  and  use  constraints  placed  on  the  surrounding  agricultural  lands. 

(3)  The  short-term  inability  to  attract  outside  capital  investment 
and  people  into  the  area  until  sufficient  time  has  passed  to  demonstrate 
the  system's  workability  and  social  compatability. 

All  of  the  above  illustrates  the  uniqueness  of  impact  associated 
with  the  land  system  when  located  outside  a major  urban  area.  In  net 
effect  it  inposes  the  need  for  a decision  whether  or  not  to  retain  the 
present  agricultural  economy  and  life-style  and  forego  other  types  of 
socio-economic  gains.  The  impact  is  further  underscored  by  the 
geographical  area  and  nuirber  of  counties  involved. 

Rock  and  Soil  Management 

There  is  an  added  potential  for  still  another  land  use  change.  As 
previously  discussed  the  construction  of  the  wastewater  management  system 
in  the  C-SELM  area  will  require  the  movement  and  disposal  of  enormous 
quantities  of  materials.  Extensive  areas  of  surface  mines  are  located 
in  Grundy,  Will,  LaSalle,  Livingston  and  Kankakee  Counties.  The  dolomite 
rock  and  oveiburden  could  be  transported  to  these  areas  and  used  for  fill, 
to  improve  drainage  and  for  pH  control.  In  addition  there  are  large 
open-mined  limestone  quarries,  particularly  in  Indiana  about  which  the 
State  is  concerned  and  desireous  of  filling.  This  material  could  be  used 
to  help  satisfy  this  type  of  need  too. 

SYNERGISM5 

The  potential  for  achieving  other  benefits  will  occur  if  the  residents 
in  the  outlying  area  indicate  a willingness  to  accept  the  land  treatment 
system.  While  these  benefits  will  accrue  to  the  local  area,  most  are 
really  regional  in  nature.  As  such  these  add-on  programs  have 
significance  to  the  residents  of  the  two  States  and  other  concerned 
groups . 

Regional  Parks 

As  indicated  in  the  Inventory  of  Needs  for  both  the  Upper  Mississippi 
River  and  Great  Lakes  Regions,  the  demand  for  in-close  land  and  water 
based  recreational  activities  cannot  be  met  effectively  within  the 
study  area.  The  opportunity  to  meet  portions  of  this  need  may  best  be 
provided  by  the  five  land  treatment  sites  which  have  an  effective 
time-distance  traveled  relationship  to  the  metropolitan  area  and  the 
various  population  centers.  Regional  parks  ranging  in  size  from 
2 - 3,000  acres  and  providing  a total  usable  acreage  of  some  12  - 15,000 
can  be  incorporated  into  the  perimeter  of  the  land  treatment  sites  and 
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serve  as  buffer  zones.  Scattered  surface  impoundments  and  artificial 
waterways  can  be  provided  to  supplement  local  streams  and  support  a 
wide  range  of  land  and  water-related  recreational  activities  including 
fishing.  Quality  water  would  be  obtained  from  the  treatment  site  in 
volumes  sufficient  to  sustain  storage  and  flow-through  rates.  At 
least  two  types  of  regional  parks  could  be  considered:  resource-oriented 

parks  and  activity- oriented  parks. 

Resource-oriented  parks  would  be  located,  sized  and  developed  to 
enphasize  and  preserve  a particular  area's  natural  environment.  On  the 
other  hand,  reforestation  and  other  restoration  or  enhancement  measures 
could  be  adopted  in  the  land  treatment  system  to  attain  the  same 
objective.  Either  way,  such  parks  would  be  spacious  and  possess  varying 
terrain,  vegetative  cover  types  and  natural  features  generally  attractive 
to  the  recreatianalist.  The  hallmark  of  this  type  of  park  is  that  the 
overall  area  of  land  (up  to  60  percent)  would  be  left  in  a lightly 
developed  and/or  totally  undeveloped  condition. 

The  activity-oriented  parks  are  both  intensively  and  extensively 
developed.  The  main  objective  is  to  provide  as  wide  a diversity  in 
recreational  opportunities  as  is  feasible.  In  such  parks,  at  least  65 
percent  of  the  lands  would  be  devoted  to  facility  developments.  These 
parks  would  be  located  close  to  main  arterial  highways  to  insure  maximum 
accessibility  from  population  centers.  Very  little  emphasis  would  be 
accorded  the  natural  environment,  since  major  reliance  would  be  placed 
on  man-made  developments.  These  parks  would  be  designed  to  provide  a 
full  range  of  l-ecreational  activities,  reflective  of  the  needs  and 
desires  of  the  urban  family.  As  such  it  would  be  tailored  to  sustain 
a comparatively  high  yearly  use  per  acre. 

Wildlife  and  Waterfowl  Areas 


The  multiple  return  of  the  land  system  is  particularly  effective  in 
meeting  wildlife  and  migratory  waterfowl  needs.  The  buffer  zones  which 
will  be  part  of  the  land  system  can  be  expanded  and  planted  to  provide 
excellent  cover  or  habitat  for  a variety  of  wildlife  and  birds.  Furthermore, 
the  type  of  cropping  practices  utilized  in  the  treatment  process  can  be 
varied  and  managed  to  serve  as  food  plots  for  selected  game  species. 
Provisions  of  various  sized  inpoundments  to  serve  as  resting  grounds  or 
for  flooding  of  food  plots  also  can  be  incorporated  in  the  system  design 
and  thereby  be  effective  in  meeting  the  needs  for  both  ducks  and  geese. 

The  treatment  process  will  generally  be  shut  down  by  the  time  the  hunting 
season  for  most  species  starts  and  so  much  of  the  lands  can  be  opened  to 
public  hunting.  This  will  provide  new  lands  to  the  urban  hunter  and 
relieve  much  of  the  pressures  on  those  areas  and  refuges  presently  available. 
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POWER  GENERATION 


Integration  of  large  base  load  power  generation  plants  is  practical 
with  the  land  treatment  system  which  provides  a large  source  of  water 
for  cooling  purposes.  It  is  estimated  that  an  additional  20,000  and 
55,000  megawatts  of  power  will  be  required  in  this  region  by  the  year 
1990  and  2020  respectively.  These  estimates  do  not  include  the  total 
additive  that  would  be  required  by  the  new  environmental  clean-up  needs. 

The  storage  capacity  of  the  lagoons  in  Alternative  IV,  the  all  land 
system  would  be  sufficient  to  meet  the  cooling  pond  requirements  for 
both  time  increments.  Similarly,  the  lagoons  in  Alternative  V will  have 
comparable  ability  but  only  some  one- third  of  the  capacity  to  meet  the 
base  land  cooling  requirements.  The  proposal  has  the  added  advantages 
of  not  only  removing  a potential  source  of  heat  pollution  from  the 
major  lakes  or  waterways  in  the  region.  It  also  can  provide  the  lands 
that  otherwise  would  have  had  to  be  acquired  for  cooling  ponds  if  the 
projected  power  deficiencies  of  the  region  are  to  be  met.  Moreover, 
there  is  the  added  potential  of  pumped-back  pcwer  generation  using  the 
surface  improvement  and  mined  storage  tied  to  the  conveyance  system. 

The  potential  for  power  generation  is  there  due  to  the  necessity 
for  providing  surface  storage  and  should  be  evaluated  in  light  of  the 
national  effort  to  help  meet  the  projected  power  deficiences.  The  new 
revenue  base  this  would  bring  to  the  area  also  will  help  offset  the 
loss  in  tax  base  caused  by  the  land  acquisition  program  for  any  of  the 
treatment  systems.  An  artist's  concept  is  shown  in  Figure  G-VIII-5. 
Comments  concerning  the  validity  of  this  co-siting  proposal  are  contained 
in  a letter  from  the  Federal  Power  Commission  (See  Annex  A) . 

SATELLITE  CITIES 

The  continued  expansion  of  the  major  metropolitan  areas  is  leading  to 
the  establishment  of  regional  megalopolis.  Many  planners  feel  that  unless 
controlled,  this  growth  will  just  conpound  the  many  social  and  political 
ills  found  in  the  urban  centers  of  today.  Che  solution  is  the  creation 
of  satellite  cities  - self  contained  conmunities  of  residential, 
conmercial  and  industrial  mixes  which  still  are  dependent  upon  the 
major  urban  center  for  many  of  its  services  and  cultural  amenities. 

In  many  of  the  rural  counties  surrounding  the  Chicago  metropolitan 
area,  changes  are  occuring  that  reflect  the  population  and  land-uses  trends 
of  the  urban  area.  This  trend  is  bound  to  continue  and  become  even 
stronger  over  time.  A long-range  opportunity  exists  to  integrate  the 
land  treatment  system  into  the  regional  and  counties'  land- use  plan 
and  establish  urban- type  development  zones  on  the  surrounding  perimeter 
lands.  The  wastewater  loads  of  these  satellite  developments  (residential, 
commercial  and/or  industrial)  can  be  easily  integrated  into  the 
treatment  process  and  a high  quality  water  source  provided  for  local  use 
at  minimal  cost.  Moreover,  shaping  the  land  treatment  sites  to  conform 
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to  the  region's  land-use  capability,  transportation  networks  and 
development  patterns  would  provide  controlled  growth  centers  in  the  area. 
This  in  turn  would  provide  a potential  source  of  local  employment  and 
help  not  only  to  reverse  the  out-migration  to  the  metropolitan  area 
but  stabilize  the  region's  population  density. 

There  also  exists  the  opportunity  to  utilize  the  land  treatment  site 
to  control  development  in  a specific  area,  using  the  open-space  of  the 
agricultural  productive  lands  as  green  belts  between  and  around  selected 
growth  centers . However  this  as  well  as  the  satellite  city  concept  may 
only  be  advantageous  where  the  scale  of  the  land  treatment  site  is 
comparatively  small,  such  as  Alternative  V. 

AGRI-BUSINESS 

The  impact  of  the  land  treatment  system  on  the  agricultural  community 
will  be  mixed.  In  terms  of  benefited  lands  there  will  be  a 5:1  ratio 
between  the  acreage  on  which  increased  crop  production  would  be  achieved 
and  those  acreages  withdrawn  from  any  use  potential.  Where  possible,  the 
lands  required  for  the  storage  and  aeration  lagoons  will  be  located  on 
comparatively  low  or  unproductive  lands  and  not  acreage  conducive  to 
regional  growth.  However,  on  irrigated  lands  the  increased  production 
and  savings  mostly  in  the  form  of  fertilizer  costs  will  increase  the 
farmer's  income.  So  will  the  installed  drainage  system  which  will 
protect  the  farmer  against  crop  losses  due  to  wet  years. 

The  economic  gains  to  the  participating  farmer  should  provide  a 
multiplying  effect  to  the  total  economic  structure  of  the  area.  Such 
factors  as  expansion  in  storage  and  drying  facilities,  increased  seed 
and  equipment  sales  and  the  accompanying  increased  demand  for  custom 
services  will  all  help  to  stimulate  the  local  economy.  Qi  the  other 
hand,  an  adverse  effect  will  be  noticed  in  the  sales  of  commercial  chemical 
fertilizer.  This  should  be  somewhat  offset  by  gains  in  the  sale  of  chemical 
insecticides  and  herbicides  which  are  used  as  part  of  today's  farming 
practices.  Moreover,  the  cropping  pattern  of  com  grain  and  rye  forage 
has  the  additional  potential  of  fostering  beef  production  on  a larger 
scale  than  now  being  practiced  in  the  area.  The  prospect  of  providing 
a guaranteed  source  of  feed  can  attract  commercial  feedlot  operations  or 
encourage  local  farmers  to  expand  into  either  feeder  stock  and/or 
finishing  beef  operations.  The  treatment  of  the  animal  waste  from  these 
operations  could  be  integrated  into  the  land  system  operations.  Either 
way,  this  can  materially  inprove  the  area's  agri-business  as  indicated  in 
a letter  from  the  Illinois  Department  of  Agriculture  (see  Annex  A) 
and  further  enhance  the  marketability  of  the  system's  crop  production. 
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SECTION  IX  - COST  CONSIDERATIONS 


COST  EVALUATION 

The  evaluation  up  to  this  point  has  underscored  the  interdependency 
between  the  social  and  resource  base  of  the  study  area  and  the  outlying 
area.  However,  the  financial  cost  is  also  a resource  which  is  subject  to 
competative  demands  from  ever-changing  priority  needs.  As  such,  the  use  of 
the  tax  dollar  affects  all  political  levels  - from  the  study  area  to  the 
national  budget. 

An  estimate  of  costs,  both  capital  and  annual  has  been  prepared  for 
each  of  the  five  alternatives.  These  costs  are  basic  to  any  financial 
cost-sharing  consideration  and  essentially  include  all  economic  factors 
that  ultimately  must  be  considered.  In  essence  these  costs  are  really 
comparative  in  nature  and  are  designed  to  display  the  economic  implications 
involved  in  such  related  management  considerations  as  regionalization, 
treatment  technology,  sludge  utilization  and  water  reuse.  The  cost 
comparison  also  underscores  the  economic  impact  inherent  in  upgrading 
our  current  water  quality  standards  as  part  of  the  natural  objective  to 
improve  our  total  environment. 

COST  OMISSIONS 

There  are  several  cost  items  which  are  not  included  in  the  estimates. 
These  items  have  been  excluded  because  of  an  inability  to  determine  actual 
costs  with  any  degree  of  relevancy.  Information  concerning  these  omissions 
are  discussed  below. 

INTERCONNECTION  WITH  EXISTING  SYSTEM 

The  cost  relationships  identified  in  the  four  NDCP  alternatives  represent 
an  extension  of  the  current,  local  planning  objectives  for  consolidation 
as  expressed  in  the  Reference  Plan,  Alternative  1.  What  is  not  included 
are  the  costs  for  modifying  the  present  system  to  comply  with  the  64  plant 
layout  contained  in  the  Reference  Plan.  At  present  some  150  wastewater 
treatment  plants  exist  in  the  study  area.  The  local  planning  agencies  have 
examined  these  plants  and  have  recommended  the  retention  of  some,  the 
abandonment  of  others  and  the  building  of  some  new  plants.  To  what  extent 
this  degree  of  consolidation  is  to  be  achieved,  particularly  in  light  of 
the  new  NDCP  standards  and  its  total  implications  can  not  be  ascertained 
at  this  time.  The  actual  costs  incurred  will  be  identified  only  when  those 
State  and  local  entities  responsible  for  this  decision  select  the  degree 
of  regionalization  most  acceptable  to  the  area's  total  needs.  In  the 
interim  however,  an  estimate  of  the  capital  cost  required  for  the  inter- 
connection has  been  made  based  on  anticipated  2020  flow  conditions.  Hie 
cost  amounts  to  some  $28.8  million. 
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PLANTS  RETIRED  FROM  SERVICE 


Another  cost  factor  of  concern  is  the  outstanding  bonded  indebtedness 
of  the  existing  treatment  plants  that  would  be  abandoned  if  any  of  the 
five  alternatives  were  implemented.  A listing  of  those  plants  contained 
in  the  Reference  Plan  and  which  ones  would  be  abandoned  if  any  of  the  four 
NDCP  alternatives  were  inplemented  is  presented  in  Appendix  B.  No  attempt, 
however,  was  made  to  ascribe  the  amount  of  indebtedness  associated  with 
each  plant,  primarily  because  the  information  was  not  available.  Instead, 
an  estimate  was  made  of  the  total  outstanding  indebtedness  in  order  to 
determine  the  overall  magnitude  of  cost  involved.  The  records  of  most 
operating  entities  do  not  discriminate  the  indebtedness  between  plant  and 
the  collection  and  conveyance  facilities.  In  the  few  instances  where  the 
proportion  was  known,  the  amount  allocated  to  the  treatment  facilities 
represented  about  two- thirds  of  the  total.  This  factor  was  then  related 
to  the  estimated  population  of  the  service  area  in  order  to  determine  a 
multiplier  value  per  person  served  for  those  systems  where  the 
indebtedness  was  not  known.  The  total  outstanding  indebtedness  for  the 
existing  treatment  facilities  was  estimated  at  approximately  $401,500,000 
or  $23,700,000  per  year  if  amortized  over  a 50-vear  period  at  5 1/2  percent 
interest.  This  represents  the  maximum  cost  level  which  would  be  incurred 
if  Alternative  IV,  the  pure  land  system,  would  be  implemented.  As  such, 
it  represents  approximately  four  percent  of  the  alternative's  total  annual 
costs  and  would  be  of  lesser  comparative  value  for  the  other  alternatives. 

The  inability  to  apply  this  cost  to  the  other  alternatives,  however, 
precluded  its  use  overall. 

The  cost  of  dismantling  and  scrapping  the  abandoned  plants  also  is 
not  included  in  the  estimates  for  the  alternatives.  Instead  it  was  assumed 
that  the  salvage  value  of  the  existing  treatment  facilities  and  especially 
the  land  made  available  would  equal  or  exceed  the  cost. 

COST  OF  ALTERNATIVE  PLANS 

The  costs,  both  capital  and  annual,  for  each  of  the  five  alternatives 
are  summarized  in  Table  G-IX-1.  The  annual  costs  were  computed  using  the 
current  Federal*  interest  rate  of  5.5  percent.  There  were  seven  special 
cost  considerations  that  were  incorporated  into  the  design  of  these 
estimates  that  warrant  special  mention  because  subsequent  economic  conditions 
may  warrant  a change.  The  cost  implications  in  changing  some  of  these 
design  considerations  and  the  interest  rate  are  discussed  in  Appendix  D. 

The  main  line  conveyance  systems  were  designed  for  2020  flow  to 
recognize  the  economics  inherent  in  the  construction.  This  was  based  on 
the  assumption  that  treatment  facilities  planned  for  1990  would  be 
expanded  over  time  to  accept  the  projected  increased  flows.  Thus  definite 
cost  savings  could  be  achieved  by  avoiding  phased  construction  of  this 
particular  system  component. 
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Table  G-IX-1 

ALTERNATIVE  COST  COPARISCNS 
Costs  ($  Million)  a/ 
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The  treatment  system  costs  were  based  on  the  physical  layout  and 
capacity  required  to  meet  1990  design  flow  conditions.  However,  in  all 
cases  except  for  the  land  treatment  system,  the  2020  acreage  was  acquired 
initially.  This  assured  the  capability  to  expand  in  accordance  with  future 
needs  and  minimize  any  long-range  disruption  to  local  land-use  planning 
efforts. 


The  capital  cost  for  the  land  treatment  systems  includes  only  the 
lands  required  for  the  lagoons  and  buffer  zones  needed  in  conjunction 
with  1990  level  flows.  Lands  required  for  the  2020  flows  could  be 
safeguarded  by  negotiating  a "first-right-to  buy"  option.  This  would 
not  limit  the  owner  from  selling  at  any  time  but  only  guarantee  the 
operating  entity  the  first  right  to  negotiate  and  purchase  the  land  at 
a mutually  agreeable  price.  At  the  same  time,  the  payment  compensating 
local  interests  for  the  loss  of  tax  revenue  on  purchased  land  has  been 
included  in  the  annual  operating  costs.  This  amounts  to  $1.1  million  and 
$0.3  million  for  Alternatives  IV  and  V,  respectively. 

The  cost  for  the  rock  and  soil  management  system  included  in  all  five 
alternatives  was  based  on  the  option  making  the  maximum  commercial  use  of 
the  material.  This  would  involve  strategically  stock-piling  the  material 
and  using  the  material  over  time.  This  would  safeguard  the  resource  base 
- of  the  study  area  and  help  hold  material  costs  to  a reasonable  level. 

Option  1 of  the  potable  reuse  system  was  used  in  the  summary'  estimates. 
This  option  requires  that  the  Illinois  portion  of  Lake  Michigan  withdrawal 
be  maintained  within  the  present  3200  cfs  constraint.  Otherwise  the  basic 
water  balance  is  the  same  with  only  minor  variations  in  the  summer  and 
winter  flows . 

The  cost  estimates  do  not  include  any  equivalent  for  interest  during 
construction.  Due  to  the  uncertainties  of  funding  and  potential  variation 
in  implementation  scheduling  allowances  for  this  type  of  cost  was  not 
included.  Somewhat  counterbalancing  this  omission  is  the  use  of  a 
comparatively  high  Engineering  and  Design  factor  of  10  percent.  This  factor 
was  used  in  recognization  of  (1)  the  extensive  subsurface  and  field 
investigations  that  will  be  required  in  connection  with  final  siting  and 
construction  of  the  major  plants,  conveyance  and  redistribution  systems; 
and  (2)  the  extensive  amount  of  coordination  required  among  the  many 
institutional  levels  in  the  detailed  planning  evaluation  of  all  components. 
Furthermore,  use  of  the  high  factor  will  approximate  actual  costs  if 
subsequent  monies  and  expenditures  are  limited  due  to  budgetary  constraints, 
and  the  work  effort  must  be  phased  over  a longer  period  of  time. 

An  intermix  of  two  sludge  options  also  are  involved  in  the  cost  summary’ 
table.  The  sludge  option  involving  the  utilization  of  surface  mines  was 
used  for  Alternatives  ill  through  V.  On  the  other  hand,  the  option  of 
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agricultural  utilization  was  used  for  Alternative  I and  II.  Adoption  of 
this  latter  option  follows  the  current  practices  (Alternative  I)  and  the 
use  constraint  of  the  sludge  from  the  Physical -Chemical  process. 
Utilization  of  the  surface  mine  reclamation  option  would  minimize  the 
impact  on  the  resource  base  of  outlying  areas,  while  at  the  same  time 
providing  increased  opportunity  to  meet  a range  of  land- related  needs. 


COMPARISON  OF  ALTERNATIVES 


OVERVIEW 

To  meet  the  goals  of  PL  92-500  will  require  approximately  three  times 
the  capital  expenditure  needed  to  consolidate  the  existing  plants  and 
upgrade  the  remaining  plants  to  meet  current  standards  (Alternative  I) . 

At  the  same  time  the  adjusted  annual  costs  for  operation,  maintenance  and 
replacement  will  increase  by  some  4 to  6 1/2  times,  depending  upon  the 
technology  used.  Most  of  the  increase  is  attributable  to  three  factors: 
the  differential  in  water  quality  goals;  the  necessity  to  collect  and 
treat  storm  water  runoff;  and  the  reuse  and  redistribution  system 
provided  to  meet  local  needs  including  potable  water  supply  deficiencies . 

Three  of  the  functional  conpanents,  the  treatment,  storm  water 
management,  and  conveyance  systems  account  for  80  to  90  percent  of  the  five 
alternatives'  total  capital  expenditures.  For  the  Reference  Plan,  Alternative 
I,  the  treatment  system  is  approximately  40  percent  of  the  total  capital 
cost.  Correlary  figures  would  be  45  percent  for  Alternatives  II  ana  V; 

57  percent  for  Alternative  III;  and  only  30  percent  for  Alternative  IV. 

Ch  the  other  hand  the  storm  water  management  system  relationships  are 
essentially  comparable  with  the  percentage  ranging  from  26  to  29  - only 
a 3 percent  differential.  The  significant  deviations  occur  in  the  conveyance 
system  costs  and  reflect  the  added  cost  attributable  to  regionalization 
once  beyond  the  17  plant  level;  there  being  little  percentage  difference 
between  the  33  and  17  plant  systems.  Ch  a comparative  percentage  basis,  the 
increment  attributable  to  the  extension  to  land  sites  is  some  1 1/2  to  2 
times  the  10  percent  average  for  the  other  NDCP  alternatives . The 
corresponding  percentile  for  Alternative  I is  27  percent  of  the  total  capital 
expenditure. 


In  a similar  manner  the  operational,  maintenance  and  replacement  costs 
were  analyzed.  Chly  the  annual  costs  associated  with  the  treatment  systems 
were  significant.  The  annual  operating  costs  for  this  functional  component 
amounted  to  60  percent  of  the  total  for  Alternative  I.  The  corresponding 
equivalent  percentile  was  approximately  75  percent  for  Alternatives  II  and 
III;  55  percent  for  Alternative  IV;  and  70  percent  for  Alternative  V. 
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In  sunmaiy,  the  foregoing  percent  relationships  indicate  a commoness 
in  over-all  relationships  that  one  would  expect  when  adjusted  for  the 
volume  being  treated  and  the  technologies  and  degree  of  regionalization 
being  considered.  To  further  define  the  financial  inpact  to  the  two-State 
portions  of  the  study  area,  an  applicable  proration  of  component  costs 
are  presented  in  Tables  G-IX-2  (capital  costs)  and  G-IX-3  (operational 
costs) . 

In  the  course  of  the  comparative  cost  analysis,  special  interest  was 
expressed  in  a plan  comparable  to  Alternative  I,  but  upgraded  to  meet  the 
volume  and  treatment  standards  of  the  NDCP  goals.  The  interest  stemmed 
from  an  optional  consideration  for  attaining  the  higher  water  quality  in 
stages.  While  staging  is  feasible,  it  should  be  understood  that  due  to 
the  large  scale  nature  of  the  NDCP  alternatives,  considerable  delay  could 
not  be  avoided  in  achieving  the  1985  goal  as  set  forth  in  PL  92-500.  The 
rate  of  resource  expenditures  including  financial  for  all  the  NDCP 
alternatives  require  commitments  beyond  a level  heretofore  required. 
Consequently,  a tine-phasing  of  these  commitments  might  ultimately  be 
preferred.  If  so,  the  logical  procedure  would  be  to  first  consolidate 
the  existing  plants,  upgrading  the  remaining  facilities  to  current 
standards.  This  should  comply  with  the  requirements  of  Section  301b (1) (B) 
that  publicly  owned  treatnent  works  provide  the  equivalent  of  secondary 
effluent  as  defined  by  the  USEPA.  As  such,  this  requirement  would  be  met 
by  implementing  Alternative  I.  In  addition,  the  same  alternative  may 
also  comply,  at  least  to  some  degree,  with  the  interim  national  water 
quality  goal  set  forth  in  Section  101  a(2).  This  interim  water  quality- 
goal  provides  for  the  protection  and  propagation  of  fish,  shellfish  and 
wildlife  and  provides  for  recreation  in  and  on  the  water  be  achieved  by 
July  1,  1983.  The  degree  with  which  Alternative  I meets  this  interim 
goal  must  rely  on  the  judgment  of  the  USEPA.  That  agency  is  required  to 
establish  effluent  limitations  which  (1)  require  application  of  the  best 
practicable  waste  treatment  technology  and  (2)  that  will  result  in 
reasonable  further  progress  toward  the  NDCP  goal.  See  Sections 
201g(2)  and  301(b). 

Based  on  the  foregoing,  it  is  feasible  to  envision  reaching  the  ultimate 
(NDCP)  goal  in  at  least  two  stages.  If  this  were  done,  the  question  would 
naturally  arise  as  to  the  economic  inplications  of  upgrading  those  plants 
to  the  NDCP  treatment  standards.  To  realistically  assess  this  question 
required  adoption  of  a basic  assumption.  That  the  first  stage,  upgrading 
to  current  standards  (Alternative  I)  would  be  accomplished  first  and  within 
a 10-year  period,  starting  in  1975.  This  would  closely  approximate  the 
July  1983  deadline  and  assumes  that  the  resultant  water  quality  would  at 
least  partially  satisfy  the  interim  national  goal.  The  second  stage, 
upgrading  to  the  NDCP  goal  would  follow  and  again  be  completed  within  a 
10-year  period.  If  this  second  stage  inmediately  followed  the  first,  the 
NDCP  national  goal  would  not  be  met  until  1995,  a minimum  delay  of  10  years. 
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Table  G-IX-2 

Proration  of  Alternative  Capital  Costs 
Cost  ($Million)a/ 
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Prior  to  implementing  the  suggested  second  stage  under  this  alternative 
timing,  a major  decision  will  have  to  be  made  as  to  what  technology  is  to 
be  employed  in  the  transition  from  current  standards  to  the  NDCP  goal. 

Either  of  the  plant  technologies.  Advanced  Biological  and  Physical -Chemical, 
can  be  used  to  upgrade  the  64  plant  facilities.  Additionally,  the  decision 
could  also  be  made  to  abandon  the  plant  sites  and  employ  either  the  pure 
land  or  a combination  of  the  Advanced  Biological  and  land  technologies.  The 
costs  involved  in  this  type  of  staged  implementation  are  shown  in  Table  G-IX-4. 
As  with  the  other  cost  estimates,  plant  abandonments;  salvage  and  other 
costs  items  are  not  included,  even  though  substantial  write-offs  would  be 
involved  in  this  option.  The  incremental  capital  costs  shown  in  the  table 
are  the  additions  required  to  upgrade  the  64  plants  or  meet  the  higher 
water  quality  goal  by  other  means . The  results  of  the  analysis  indicate 
that  the  two-stage  inplementation  will  increase  the  capital  costs  for 
achieving  the  NDCP  goal.  This  increase  or  savings  foregone  will  range 
from  $601,000,000  to  $2,1X76,000,000,  depending  upon  the  technology 
employed.  Several  factors  are  worth  noting: 

(1)  The  savings  attributable  to  regionalization  (economies  of  scale) 

of  the  treatment  plants  will  be  foregone  when  upgrading  the  64  plants  in  place. 

(2)  The  sludge  management  system  for  Alternative  I will  not  be  usable 
for  the  higher  water  quality  plans  if  any  but  the  Advanced  Biological 
treatment  system  is  used.  The  composition  (Physical-Chemical)  or  location 
of  the  treatment  facilities  would  require  a write-off  of  the  disposal 
system  for  Alternative  I and  installation  of  a new  system. 

(3)  The  add-on  costs  for  the  stoim  water  management,  conveyance  and 
the  re-use  systems  will  be  essentially  the  same  as  that  required  for  the 
NDCP  alternatives . This  is  true  no  matter  when  implemented  or  whatever 
treatment  technology  is  enployed. 

A comparable  relationship  applies  for  the  operational  costs.  In  this  case, 
the  savings  foregone  range  from  $21,000,000  to  $60,000,000  annually.  These 
figures  are  discounted  to  the  base  year  of  the  two,  10-year  time  stages 
and  were  conputed  using  5.5  percent  over  50  years. 

NATURE  OF  COSTS 

The  system  related  costs  discussed  in  the  previous  paragraph  are  only 
part  of  the  financial  consideration.  Very  few  of  the  costs  are  single 
purpose  and  hence  related  only  to  the  water  quality  control.  Multiplicity 
exists  in  many  of  the  functional  components-  for  example,  the  storm  water 
management  program.  This  program  will  not  only  be  responsive  to  the  need 
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for  the  capture  and  treatment  of  a non-point  source  of  pollution  but  also 
provide  significant  reductions  in  urban  water  damage  problems  as  well  as  a 
source  for  water  supplies.  The  program  also  establishes  the  basis  for 
meeting  other  needs  as  is  implicit  in  the  two  water  reuse  options.  Both 
reuse  options  are  structured  with  the  objectives  of  meeting  the  study 
area's  needs  including  water  supply  deficiencies.  It  is  within  the 
broader  framework  of  fulfilling  part  of  the  area's  total  needs  that  the 
alternatives'  cost  must  be  assessed.  Moreover,  it  is  because  of  the 
multiple-purpose  nature  of  the  alternatives  that  the  actual  extent  of  the 
Federal,  State  and  local  interest  participation  and  cost  sharing  cannot  be 
determined  at  this  time.  To  develop  this  type  of  information  is  beyond 
the  scope  of  study.  What  is  required  is  a detailed  investigation  as  to  the 
economic  justification  and  cost  effectiveness  of  project  element  in  meeting 
a multiplicity  of  needs . However,  in  the  absence  of  this  type  of  input, 
the  costs  for  each  alternative  should  be  apportioned  in  relation  to  the 
guidelines  set  forth  in  PL  92-500.  This  will  provide  at  least  some 
indication  of  the  costs  to  the  people  at  the  national,  state  and  local 
levels . 
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SECTION  X - CONTRIBUTIONS  TO  NATIONAL  GOALS 


In  inproving  the  water  quality  of  the  area’s  waterways,  specific 
improvements  or  bases  for  inprovements  were  provided  that  would  enhance 
the  general  welfare.  The  degree  of  this  enhancement  is  reflected  by  the 
contributions  made  to  the  national  goals  for  Regional  and  National  Economic 
Development,  Environmental  Quality  and  Social  Well-Being.  In  assessing 
the  alternatives,  it  also  is  necessary  to  consider  the  extent  to  which  each 
can  contribute  to  the  national  goals . 

REGIONAL  AND  NATIONAL  ECONOMIC  DEVELOPMENT 

The  water  and  related  land  requirements  used  for  this  study  were 
reflective  of  the  need  inventories  established  for  the  Upper  Mississippi 
River  and  Great  Lakes  Basins . As  such  they  provided  an  interrelationship 
between  the  nation  and  a region  with  its  subareas  for  the  production  of 
goods  and  services  and  population  distribution.  Consequently,  any  proposals 
to  meet  these  needs  would  contribute  to  the  development  of  both  the  region 
and  the  nation. 

All  five  alternatives  contribute  to  the  conservation  of  our  natural 
resource  base  with  the  recycling  of  industrial  waters  and  the  sludge  from 
the  wastewater  treatment  processes.  The  manner  in  which  the  latter  is 
achieved  varies,  however,  between  the  technology  employed  for  treatment. 

All  provide  the  potential  for  effecting  savings  (regionalization)  in  the 
cost  of  wastewater  treatment,  though  again  the  degree  of  economies  varies 
with  the  alternatives. 

All  four  NDCP  alternatives  will  provide  (1)  a significant  degree  of 
areawide  flood  control,  (2)  the  capability  of  meeting  projected  water 
supply  requirements,  (3)  enhanced  in-stream  recreational  usage  including 
fishing  and  (4)  an  inproved  flow  regimen  to  sustain  commercial  navigation 
in  the  Upper  Illinois  Waterway  System.  All  these  contributions  are 
responsive  to  the  regional  need  inventory  and  would  preclude  additional 
investments  on  the  part  of  the  nation,  state  and  local  governments.  The 
impacts,  including  costs,  will  differ  considerably  between  alternatives. 

Ch  the  other  hand  similar  contributions  from  Alternative  I,  current  standards 
would  be  limited  at  best.  Flood  control  would  be  affected  only  in  those  areas 
vdiere  existing  combined  savers  are  in  operation.  In  these  areas,  however, 
the  degree  of  flood  control  would  be  comparable.  The  potential  for  meeting 
future  water  supply  requirements  would  not  be  realized  nor  would  the 
inproved  flow  regimen  for  in-stream  recreational  usage  and  commercial 
navigation.  For  all  four  water  need  categories,  additional  levels  of 
investment  would  be  required  in  order  for  Alternative  I to  provide  the 
equivalent  degree  of  service  or  contribution. 


In  addition  all  four  NDCP  alternatives  provide  the  base  resources 
to  meet  urban  recreational  demands.  The  imp roved  flew  regimen,  quantity 
and  quality,  enhances  the  potential  for  providing  recreational  land  corridors 
along  the  area's  streams.  Moreover,  the  degree  of  flood  control  provided 
concurrently  would  also  increase  the  number  of  days  and  usage  of  the  add-on 
land-based  recreational  developments.  An  additional  level  of  investment 
would  be  required  for  development  of  the  corridors.  This  represents  but 
one  use  which  could  be  applied  to  the  flood  plain,  once  the  adopted 
level  of  flood  control  is  achieved.  Other  uses  would  require  higher 
levels  of  investment  and  cause  other  types  of  inpacts  which  would  have 
to  be  assessed.  At  the  same  time,  the  NDCP  plant  alternatives  have  the 
added  potential  of  providing  sufficient  through- flows  to  sustain  specially 
constructed  impoundments  for  quality  game  fish.  None  of  these  gains  can  be 
provided  by  Alternative  I without  additional  financial  investments  for 
augmenting  and  redistributing  the  stream  flows. 

The  land  treatment  systems  in  Alternative  IV  and  V provide  a resource 
base  with  which  to  meet  the  specific  needs  of:  regional  parks,  wildlife 

and  waterfowl  areas,  and  the  cooling  water  requirements  for  power  generation. 
The  treatment  system  also  has  the  potential  for  enhancing  agricultural 
production.  In  each,  an  additional  investment  would  be  required  but  the 
level  of  investment  would  be  less  than  if  undertaken  on  a single-purpose  basis. 

ENVT RfMENTAL  QUALITY 

All  five  alternatives  enhance  the  water  quality  and  environmental 
status  of  the  area.  However,  the  degree  to  which  this  is  achieved,  the 
costs  and  the  impacts  are  significantly  different.  Alternative  I meets 
current  water  quality  standards  and  guidelines  and,  as  previously  discussed, 
may  meet  to  some  degree  the  interim  (1983)  but  not  the  higher  water  quality 
goal  established  by  Public  Law  92-500.  The  four  NDCP  alternatives  do.  The 
NDCP  alternatives  achieve  a higher  degree  of  phosphorus  and  nitrogen  removal 
(from  the  wastewater)  than  that  required  for  the  current  standards.  Thus, 
the  NDCP  alternatives  reduce  the  potential  for  algal  bloom.  While  there  are 
variations  in  performance  levels  (constituent  levels  of  removal)  between  the 
NDCP  alternatives,  particularly  in  phosphorus,  no  differential  in  impact  on 
the  aquatic  ecosystem  could  be  determined. 

Implicit  in  the  design  of  the  NDCP  alternatives  is  an  increase  in  the 
standing  water  biotic  (aquatic  organisms)  communities.  This  in  turn  provides 
the  potential  for  also  increasing  the  birds  and  wildlife  that  feed  on  the 
aquatic  organisms  in  the  streams  and  standing  water  impoundments . Concurrent 
with  this  enhancement  will  be  a reduction  in  the  terrestrial  (flora  and  fauna) 
communities.  Ibst  of  the  reduction  will  be  attributable  to  the  surface 
disruption  caused  by  construction  of  the  system  components.  Nevertheless, 
th e negative  effects  on  the  distribution  and  diversity  of  the  biotic 
communities  should  not  be  severe  since  most  of  the  areas  have  already 
been  extensively  modified  by  man. 


Air  quality  impacts  will  be  associated  with  the  Advanced  Biological 
and  Physical -Chemical  technologies.  Both  use  incineration  as  part  of 
the  treatment  process  and  discharge  chemicals  and  particulates  into  the 
air.  The  discharge  from  the  Advanced  Biological  System  will  meet  current 
USEPA  air  emission  standards,  while  the  Physical-Chemical  process  does 
not.  The  nitrogen  oxides  exceeds  current  standards,  only  because  the 
technology-  is  not  presently  available  to  effectively  remove  the  ammonia 
in  a pure  physical -chemical  process.  On  the  other  hand,  both  the  Advanced 
Biological  and  the  land  systems  will  have  aerosols  present  as  does  the 
Conventional  Biological  system  now  being  employed  to  meet  current  water 
quality  standards.  In  addition,  there  will  be  a potential  for  infrequent 
odors  in  the  spring  from  the  storage  lagoons  used  in  the  land  treatment  system. 

There  is  a potential  for  establishing  recreational  parks  and  wildlife  areas 
with  the  sludge  reclamation  program  for  the  surface  mines.  This  applies 
to  all  of  the  alternatives  except  Alternative  II  which  utilizes  the 
Physical-Chemical  technology.  The  sludge  from  the  Physical -Chemical  is 
limited  to  essentially  agricultural  usage;  since  the  organic  and 
humus -building  qualities  have  been  lost  through  incineration. 

SOCIAL  WELL-BEING 

The  contribution  to  the  study-  area's  social  well-being  will  be 
comparable  for  all  alternatives.  There  will  be  temporary  inconveniences 
to  public  access  and  traffic  flows  and  interim  aesthetic  blights  caused  by 
noise,  dust,  and  visual  contrasts  with  present  conditions.  A key 
contribution  to  regionalization  is  the  opportunity  to  control  development 
and  balance  open  space  with  areas  of  intensified  growth.  This  can  be 
done  by  controlling  access  to  the  conveyance  systems  and  using  the  storm 
water  management  systems  (NDCP  alternatives  only),  to  provide  greenbelt 
areas . 

Location  of  the  treatment  facilities  for  either  the  plant  or  land 
technologies  will  be  a disruptive  factor  to  the  social  pattern  in  the 
imnediate  area.  There  is  a general  public  aversion  to  living  near  such 
a facility.  As  a result  there  is  a tenporary  drop  in  property  values  in 
and  around  the  adjacent  area.  This  will  continue  until  land  demands  become 
great  enough  to  change  the  sociological  attitude  and  obtain  an  acceptance 
on  the  part  of  the  citizenry.  The  inpact  of  the  land  treatment  system  is 
even  greater  in  that  it  will  also  effect  the  community  political  structure 
of  the  outlying  area.  The  scale  of  Alternative  IV  is  such  as  to  cause  the 
residents  in  those  areas  to  forego  many  of  their  own  social  and  growth 
desires.  Also  inplicit  is  the  general  reluctance  of  the  agricultural  areas 
to  use  their  resources  to  solve  an  urban  problem.  Similar  concerns  will 
apply  to  the  sludge  management  programs  especially  the  agricultural  option. 
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SECTION  XI  - STATE  OF  THE  ART 


The  design  of  the  three  advanced  treatment  technologies,  i.e.. 

Advanced  Biological,  Physical -Chemical  and  the  Land  Treatment  System  are 
based  on  a level  of  information  consistent  with  today's  state  of  the  art. 
Sufficient  scientific  knowledge  together  with  engineering  and  performance 
data  are  available  to  make  this  type  of  study  a meaningful  planning 
framework . 

The  basiG  feasibility  of  these  technologies  have  been  demonstrated, 
but,  as  yet,  there  are  no  universally  accepted  design  criteria  for  the 
unit  processes  of  the  treatment  systems.  Consequently,  in  developing  the 
design  of  these  treatment  systems,  a great  deal  of  reliance  had  to  be 
placed  on  theory  now  being  applied  at  the  "drawing  board"  or  obtained 
from  pilot  plant  and  resource  studies.  In  many  cases,  this  was 
supplemented  by  actual  information  on  specific  unit  processes  recently 
placed  in  service.  However,  certain  basic  assumptions  had  to  be  made. 

The  most  important  relate  to  the  unit  process  concept  and  the  design 
criteria  for  rated  treatment  performance  under  peak  loads.  Critical  to 
both  these  aspects  are  the  sequential  order  in  which  the  treatment 
components  are  placed  and  the  reliability  for  maintaining  a fixed  level 
of  treatment  effectiveness . 

Implicit  in  these  assumptions  are  some  technical  uncertainties  that 
must  be  resolved  prior  to  final  design  and  implementation.  These 
uncertainties  primarily  relate  to  the  large  scale  operations  and  management 
problems  associated  with  monitoring  and  controlling  the  treatment  process. 

In  essence,  these  uncertainties  are  similar  in  nature  to  engineering  issues 
that  have  arisen  in  the  past  as  other  new  technological  objectives  were 
being  faced.  Present  experience  with  advance  treatment  operations  has  been 
limited  to  small  scale  facilities.  Currently,  many  medium-sized  facilities 
are  being  designed  and  constructed,  based  upon  extrapolations  of  experience. 
Little  work,  though,  is  being  done  to  investigate  the  potential  of  large 
scale  operations  and  the  adoption  of  new  unit  processes  to  minimize  costs. 
However,  as  the  environmental  clean-up  continues  on  a national  scale,  these 
uncertainties  will  be  resolved  as  a matter  of  priority.  Nevertheless,  until 
these  new  facilities  and  pilot  programs  demonstrating  the  efficiencies  and 
effectiveness  of  the  different  unit  processes  become  operational,  certain 
questions  concerning  performance  characteristics  will  remain. 

There  are  many  examples  of  concern  that  must  be  resolved  before  final 
design  of  the  three  technologies  is  undertaken.  For  example,  the  biological 
process  for  ammonial  removal  is  subject  to  being  upset  by  toxics,  hydraulic 
surges  and  teirperature  variants.  On  the  other  hand,  the  physical -chemical 
process  for  ammonia  nitrogen  removal  is  still  subject  to  technical  problems 
and  if  some  form  of  "stripping"  is  used,  the  resultant  nitrogen  oxide 
becomes  a serious  air  pollutant.  The  best  method  for  phosphorus  removal  is 
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also  a subject  of  technical  debate  and  centers  over  whether  to  use  lime 
or  metallic  salts.  Again,  insufficient  experience  clouds  the  issue. 

Correlaxy  to  this  issue  is  the  concern  regarding  the  use  of  chemicals 
and  the  inherent  potential  for  increasing  the  total  dissolved  solids 
concentration  level  of  the  effluent.  In  a similar  manner,  there  are 
questions  regarding  the  land  treatment  system.  Che  concern  is  the 
long-range  inpact  that  heavy  metals  and  other  constituents  held  in  the 
soil  may  have  in  relation  to  maintaining  a positive  soil  environment  in 
order  to  avoid  undesirable  uptake  by  the  cover  crop.  Another  concern  is 
the  limit  on  the  application  rate  that  can  be  utilized  during  the  growing 
season,  contrary  to  what  the  hydraulic,  unit  process  theories  indicate. 

Still  other  areas  of  technology  which  require  added  consideration  include: 

1.  Ultimate  disposal  of  inorganic  solids  and  concentrated  brines  in 
an  environmentally  sound  and  economic  fashion. 

2.  The  ability  of  conventional  and  advance  waste  treatment  plant 
processes  to  remove  trace  amounts  of  heavy  metals. 

3.  The  effects  of  a build-up  of  refractory  materials  in  the  closed 
cycle  systems  of  the  plant  processes. 

4.  The  characteristics  of  organic  materials  not  absorbed  by  the 
activated  carbon  treatment  process. 

5.  A detailed  evaluation  of  varieties  of  crops  and  hybrids  for  use 
with  the  land  treatment  system  and  confirmation  of  yields  that  can  be 
achieved  by  different  crops  and  farm  tillage  systems. 

Ihe  foregoing  items  are  offered  to  help  identify  the  areas  of  design 
and  performance  that  should  be  investigated.  Thus,  the  universities, 

private  consulting  firms  and  the  States  will  be  able  to  use  this  information  , 

as  the  basis  for  pilot  model  studies  within  their  own  field  of  expertise. 

Hopefully,  these  studies  can  be  joint  investigative  efforts  sponsored  by 
those  governmental  agencies  authorized  to  conduct  research  and  development 
programs . 

Recognizing  that  time  will  be  required  to  resolve  these  uncertainties, 
implementation  of  the  alternatives  has  been  phased  to  accommodate  undertaking 
pilot  studies,  should  the  need  still  exist.  Construction  of  the  pilot 
models  would  be  included  in  the  first  phase  of  implementation.  This  phase 
involves  construction  of  the  functional  components  that  are  basic  to  any 
system  regardless  of  the  technology'  eventually  chosen.  It  is  during  this 
time  that  the  research  and  development  required  in  conjunction  with  the 
selected  technology  can  be  undertaken.  Once  completed,  the  information 
and  data  will  be  available  for  the  final  design  of  the  treatment  facilities 
required  in  the  latter  phase  of  implementation.  Ihe  results  would  also 
have  an  educational  value  in  demonstrating  that  the  selected  technology 
will  (1)  meet  the  desired  goals;  and  (2)  not  effect  the  area's  environment, 
life-style  and  economic  structure  in  ways  not  previously  assessed. 
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SECT  I CM  XII  - IMPACT'  SIM1ARY 


Based  on  the  previous  comparative  evaluations  of  the  five  alternatives, 
it  is  obvious  that  the  implications  differ  in  many  ways.  Not  only  do  the 
impacts  vary  in  character  and  magnitude  but  also  in  the  degree  of  impact 
imposed  on  other  geographical  areas  and  socio-political  levels. 

For  instance  the  new  national  policy  set  forth  in  Public  Law  92-500 
indicates  that  the  Federal  Government  and  hence,  the  Federal  taxpayer 
will  finance  up  to  75  percent  of  the  capital  cost  of  the  plan.  This 
assumes  that  the  plan  is  responsive  to  area  wide  management  concerns  and 
has  been  approved  by  the  public  and  certified  by  both  the  regional 
clearinghouse,  the  State  and  the  USEPA.  On  the  other  hand,  all  operation 
and  maintenance  costs  are  considered  to  be  totally  local  in  nature  and 
responsibility.  Consequently,  there  is  an  implied  impact  on  the  taxpayer 
not  only  in  the  study  area  but  also  throughout  the  rest  of  the  State  and 
nation. 

Similarly  from  a land  use  standpoint,  the  residents  in  the  outlying 
area  of  influence  would  forego  much  if  the  all  land  system,  Alternative  IV 
is  implemented.  At  the  same  time,  the  same  residents  as  well  as  the  States 
have  the  potential  for  gain  if  the  sludge  option  for  surface  mine 
reclamation  is  ever  implemented,  assuming  the  technology  selected  permits 
this . 


Therefore,  recognizing  the  complexity  involved  in  listing  the  various 
impacts,  a summary  table  has  been  prepared  for  each  of  the  five  alternatives. 
Each  of  the  Tables  G-XII-1  through  G-XII-5,  display  the  impacts  in  terms  of 
various  parameters  including  ecological,  resource  requirements,  water  and 
land  use  changes,  land  values,  revenues,  employment,  institutional,  costs 
and  changes  in  public  perception.  Furthermore,  each  table  is  divided  into 
parts  with  the  impacts  cited  relative  to  each  of  the  various  groups  who 
are  effected  by  the  plans  - residents  of  the  Study  Area,  Outlying  Area, 
the  Remaining  Portions  of  the  Two  States  and  the  Relevant  Portions  of  the 
Upper-Mississippi  River  and  Great  Lakes  Regions-  and  the  Rest  of  the 
Nation  as  well  as  International. 
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TABLE  G-XII-1 


SUNMARY  OF  IMPACTS  PRODUCED  BY  ALTERNATIVE  I 
(64  Conventional  Biological  Treatment  Plant  Plan) 


Chicago- South  End  of  Lake  Michigan  Study  Area 
Outlying  Area  of  Influence 
Rest  of  States,  Region,  and  Nation 
and  International 
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rniCiiDI.G  r>A  it  r.LANK-UOT 


\ 


SUMAK  OF  Df>ACTS  PWTUQJ)  BY  ALTDJMTIVl  I 


OUCAO)  SOUTH  D*)  OF  LAKE  MI  OH  GAN  STUDY  AREA 


IMPACTS  OR  CHANGES  PWUUCH)  BY  PLAN 


STUDY  AREA 
TAXPAYBtS 


LAMonos  one*  qdkixnid 

ALONG  STREAM)  CHOWS 


OWiSS  OF  SVSHM 
RfiqUIRHJ  LAfCS 
FAB0S  RESIDENTS 


•Mater  Quality  Output 


(■g/ liter) 

BOD  20 

Phosphorus : 

111.  R.  S 

L.  Mich.  1 

Nitrogen  17 

Suspended 

Solids  2S 


I.  ECOLOGICAL 
1.  Nater  Quality 


2.  Air  Quality 

3.  Aquatic  Life: 
(a)  Fishery 


PTtxha.es  Measurable  increase  in  dissolved  oxygen.  No  rethrction  in  phosfAton*  content  fra 
**u ci pal  and  industrial  sources  for  streaae  tributary  to  the  Illinois  River.  For  flows 
tributary  to  Lake  Michigan,  phosphorus  content  reduced  to  90  percent.  Intermit tant  degra 
dation  will  be  effected  by  ui  treated  storm  water  runoff. 


Plan  MXild  facilitate  future  efforts  to  attain  Aerosols  will  be  present  but 

desired  aabient  levels.  should  not  constitute  a hazard. 


Provides  an  enhanced  ecosystem  for  increased  production  of  desirrf>le  species. 


Total  Dissolved 

Solids  bOO 

• Variable,  siiiject 
to  dilut ion  flows . 


(b)  Other  Biota  Plant  consolidation  without  redistribution  of  treated  water  will  adversely  effect  the 

ecosystem  of  small  streams  in  dry  periods  and  cause  a reduction  in  flowing  water  biotic 
(aquatic  organise)  comunties. 

4.  Terrestrial  Attributes  Limited  increase  in  birds  and  other  aniaals  which  feed  on  aquatic  organims  inhabiting  the 
(Wildlife)  u^> roved  water  courses. 


II.  RESOURCE  RHjUIRBCNTS  a/ 

1.  Electrical  (Megawatt 
Hours/ Day ) 


Potter  needs  range  from  same  3,200  (1990)  to  3,600  (2020)  The  associated  investment 
program  may  increase  both  the  area's  prime  loan  interest  rates  and  the  consumers' 
power  rates. 


2.  Natural  (os  (Million 

Cubic  Feet/Day) 

3.  Chemicals  (Tons/ Day) 
III.  WATFh  AND  LAND  USE  CHANGES 


Produce  no  net  fuel  needs 
Sufficient  synthetic  gas 
generated  in  process  to 
meet  treatment  needs 

Chemical  needs  for  treat 
mcnt  range  fra  44  (1990) 
to  SI  (20201 


Water  Use: 

1.  Water  Si^iply  This  plan  could  not  meet  the  area's  water  sigiply  requirements  over  the  next  SO  wars  nor 

eliminate  current  depletion  of  ground  water  table  in  western  portion  of  Illinois  area 

2.  Water  Damages  Provides  some  degree  of  flood  control  only  in  those  areas 

served  by  coatuned  storm  water  and  sewage  sewer  systems 


3.  In  Stream  Recreation 


Provides  limited  increase  in  water  based  recreation  and  use 
potential  on  those  streams  with  mg'roved  flows. 


4 Camneroial  Navigation  Provides  potential  for  deficiency  in  flaws  necessary  to 
sustain  projected  waterborne  traffic. 


Land  Use: 

1 . (hanged  Land  Uses : 
a.  Fee  Purchase  b/ 


h.  Restoration  of 
Surface  Mines 
(Sludge  Option  12 
Contractual) 

2.  Intensified  land  Use: 

a.  Irrigation 
Facilities 
Contractual 


Somr  1,500  acres  required  for 
treatment  and  storm  water 
management  systeer- 


b.  Agricultural  Sludge 
Utilization  (Sludge 
Option  *1-  Contrac- 
tual) 

3.  Recreation  t,  Open  Space  Provides  limited  increase  in  water  based  recreation 

and  use  potential  on  those  streams  with  i proved  flows 
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frtfiCiiDIi'D  r’A SE  tLAlfiC-iiuT  ZlL-l-cD 


SUHARY  OF  MW.TS  FWMJOD  BY  ALTERNATIVE  I 


CHICAGO  SOUTH  EM)  OF  LAKE  MICHIGAN  STOW  AREA 


IMPACTS  OR  CHANGES  FRGDUCED  BY  PLAN 


STUN  AREA 
TAXPAYERS 


LAMKMMRS  (HUB*  CONORNED 

ALONG  STREAMS  GROUPS 


CNMNS  C W SYSTEM 
REQUIRED  LAMK 
(AMfRS  RKSIMMTS 


IV.  LAM)  VALUES  a/ 

1.  Potential  Unrecovered 
Losses  c/ 


2.  Potential  Unpaid 
for  Gains 


V.  REVENUES  FROM  W CYCLING 

5 REOSE  a/ 

1.  Agriculture 


Minor  losses 

Anything  in  addition  to 

From  property 
tax  rolls  for 
purchased  lands. 

Tax  revenue 

Enhanced  pro- 

Provides additional 

re  Utnirsement  for  ei  tlier 
income  protection  (leased 
lands)  or  the  full  market 
value  of  lands  and  relo 
cation  assistance  inherent 
in  the  potential  displace 
ment  of  some  3,400  people. 

gain  and 

perty  values 

land  for  other  uses 

increase  in 

along  stream 

due  to  abandorment 

property 

of  ioproved 

of  existing  treat 

values . 

quality. 

ment  plants. 

2.  Industrial 
Manufacturing 


3.  Power  Plants 


Industries  expen 
ence  net  increase 
in  wastewater  treat 
ment  cost. 


VI.  EMPLOYMENT  a/ 


Potential  employment  ranges  from  some  2,610  persons  in  1990  to  3,040  persons  in  2020 
to  operate  and  maintain  imxucipal  treatment  plants  and  related  **>rks . 


VII.  INSTITUTIONAL  a/  Represents  current  planning  goals  for  regionalization.  Coordination  throughout  the 

study  area  would  be  necessary  and  would  involve  adoption  of  contractual  and/or 
consolidation  arrangements.  Sludge  management  program  would  also  necessitate 
cooperative  arrangements  with  the  outlving  area  of  influence. 


VIII.  COST  OF  PUN 

(fUTUTCW)  a/  d/ 


1.  Capital  Costs  (present 

worth)  $670 

2.  Capital  Costs  (average 

annua 1 ) $ 39 

3.  Operation,  Maintenance 

& Replacement  Costs 

(average  annual)  $ 4S 

4.  Total  Average  Annual 

Costs  $ 84 


Ranges  f n«i  62.1 
(1972)  to  142.0 
(1990). 


S.  Industrial  Pre treatment 

Costs  (average  annual)  e/ 


IX.  CHANGES  IN  H1B1.1C 

mmu  mnxN  i m; 
nvni  nrroaywnp 

AM)  IWAPF  TON  TTAN  a/ 


Decrease  in 
disposable 
income 
caused  by 
sm*er 
patterns . 


Enhancement  of  property  values  and  Anxiety  1 run  interest 

recreational  potential  on  major  acquisition  proceeding*, 

streams  only.  Inconvenience  during 
construction  and  some  disng'tion  to 
comaaiity  cohesion  and  growth  patterns. 


a / Applies  to  the  agricultural  utilization  of  sludge. 

b/  Based  in  2020  requi rwarnts  bring  purchased  in  1990  tailess  phasing  indicated  Excludes  stnr  1,190  acres  alreactv  cwmed  in  the  studs  area  that  wcaild 
incorporated  into  xystem  (plant  or  access  points). 

c/  IVtent  ia  1 cairecovered  losses  are  generally  considered  to  be  anv  real  or  imagined  losses  in  excess  of  net  average  annual  ii»>«r  for  corners  *f  leasee 
lands,  or  in  excess  of  the  full  market  value  for  the  purchased  lands  and  relocation  assistance  available  laidrr  tEie  provision  of  the  Uniform 
Relocation  Assistance  and  Real  Property  Acquisition  ftolicies  Act  of  1970. 

<1/  Assiars  that  the  Eederal  taxpayers  will  finance  7«>  percent  of  tlte  capital  costs  and  that  the  study  area  taxpayer  will  finance  the  remaining  2S 

percent  <>f  the  <apital  c»st  (less  any  assistance  the  States  mav  elect  to  contribute)  plus  100  percent  of  the  iteration,  maintenance  and  replacrmrto 
>osts.  provided  the  plan  i*.  rrtifiml  by  designated  regional  c leannghouses  and  the  States  and  approved  for  finding  i aider  the  onst  nation  grant 
program  of  the  US  1 P A All  costs  are  iirngxited  over  SO  years  at  S.S  percent  interest  rate 

e ( ost  level  tdinh  w>uld  he  imurred  hy  irahr- trv  to  meet  current  State  standards  or  guidelines  These  costs  are  not  inc  ludrd  in  tin*  plan's  cost 
estimate  Mule  present  expenditures  levels  mav  exceed  the  cited  exists,  the  additional  capital  investments  rrqui  red  mm  id  Iw  offset  bv  savings 
in  curating  costs 
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S1M4AKY  OF  I*»ALTS  PRODUCE)  BY  ALTERNATIVE  I 


OUTLYING  AREA  OF  INFLUENCE 

ILLINOIS  DOIANA 

OWOS  OF  SYSTW  OWNRS  OF  SYSTW 

REQUIRED  LANDS  OTHR  CONCERNED  OTtflR  UNTUNED  REQUIRED  LUt)S 

IMPACTS  OR  CHANCES  RMXJUCED  BY  PLAN  FARMBtS  RESIDENTS  GRaiPS  CROUPS  FARMERS  RESIDOfTS 

I.  ECOLOGICAL 

1.  Water  Quality 


2.  Air  Quality 


5.  Aquatic  Life: 
(a j Fishery 


(b)  Otlier  Biota 


4.  Terrestrial  Attributes 
(Wildlife) 


1 1 .  RESOURCE  REQUIRB^ENTS  a/ 

1.  Electrical  (Kfcgawatt  The  associated  investment  program  may  increase  both  the  area's  prime  loan  interest  rates  and  the  consuwn' 
Hours/Day)  power  rates. 


2.  Natural  Cas  (Million 
Cubic  Feet/ Day) 


3.  Chemicals  (Tons/ Day) 


III.  WATER  (j  LAND  USE  CHANGES 
Water  Use: 

1.  Water  Supply 


2.  Water  Damages 


3.  In-Stream  Recreation 


4.  CummeTcial  Navigation 


land  Use: 

1.  Changed  land  Uses: 
a.  Fee  l\jrchase  b/ 


b.  Restoration  of 
Surface  Mines 
(Sludge  Option  »2 
Contractual) 


2.  Inteas i fied  Land  Use: 


a.  Irrigation 
Facilities 
(Contractual) 


b.  Agricultural  Sludge  Phased  leasing  Injxises  need  for  local  coiaities  to  tttased  leasing 

Utilization  (Sludge  of  acreage  from  incorporate  long  term  agricultural  of  acreage  from 

Option  *1  47,500  in  1990  ccmmitmrnts  m land  use  plans.  9,700  in  1990  to 

Contractual)  to  57,000  in  10,100  in  2020. 

2020. 


3.  Recreation  f,  Open  Space 
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SLMWtY  OF  DffNCTS  PRODUCED  BY  ALTWNATIVE  ' 
OUTLYING  AREA  OF  II WWBtX 


IMPACTS  OR  CHANGES  WCOUCH)  BY  PLAN 
IV.  LAW)  VALUES  a/ 

1.  Potential  Un recovered 

Losses  c/ 


ILLINOIS 


CM«S  OF  SYSIW 
REQUIRED  LAMS 

FAMCRS  RESIDENTS 


0m«  GDNCHINH) 
GROUPS 


onei  cm»NH) 

GROUPS 


I M)  LANA 

0W«5  OF  SYSTW 
REQUIRED  LAWS 
FAM«S  RESIDENTS 


Anything  in  addition  to  reim- 
bursement  for  both  income 
protection  and  long  tern  cap 
ital  gains  (alternative  uses) 
for  leased  lands. 


Anything  in  addition  to  re la 
burs  ram  t for  both  income 
protection  and  long  tem  cap 
ital  gains  (alternative  uses) 
for  leased  lands. 


2.  Intent ial  Unpaid 
for  Gains 


Potential  for  increase  in  land  values 
and  econoauc  base  due  to  reclamation 
of  surface  nines  o*«ed  by  system. 


V.  REVENUES  FWH  RECYCLING 

5 REUSE  ~a7 

1.  Agriculture 


Potential  for  net  income  gain 
from  nutrient  recycle  in  lieu 
of  aameTcial  fertilizer. 


Itotent ial  for  reduction  in  demand  for 
commercial  agn  -fertilizer. 


Potential  for  net  income  gain 
from  nutrient  recycle  in  lieu 
of  caMercial  fertilizer. 


2.  Industrial 
Manufacturing 


3.  Power  Plants 


VI.  BffLOYWyr  a/ 


(to  tent  ial  for  ogjlcyment  ranging  from  some  260 
persons  in  1990  to  280  persons  in  2020  to  operate 
and  maintain  the  sludge  management  program. 


ftjtential  for  employment  relatively  constant, 
requiring  some  60  persons  in  both  1990  and  2020 
to  operate  and  maintain  sludge  management  program 


VII.  INSTITUTIONAL  a/ 


Cooperative  amniaents  and  coordination  of  sludge  util  lilt  ion  sites  required  in  order  to  insure 
coapliance  with  Coen  ties ' land  use  plans. 


VIII.  COST  OF  PLAN 

(S  HTLITCNT a/  d/ 

1.  Capital  Costs  (present 

worth) 

2.  Capital  Costs  (average 

annial) 

3.  Operation,  Maintenance 
(,  Replacement  Cost 
(average  annual) 

4.  Total  Average  Annual 

Costs 


S.  Industrial  Pretreatment 
Costs  (average  annual)  e/ 

IX  aiANGtS  W FUSLK  Hie  associated  investnem  progra.  nay  increasa  both  the  area  s pna*  Ion,  interest  rates  and  the  ions, 

HMlimW  BBPWI1IC  power  rates. 

<m  mm  norma . / 


1,190  acres  already  owned  in  the  studv  area  that  Kiuld  be 


for  owners  of  leased 
sion  of  the  Uniform 


a/  Applies  to  the  agricultural  utilization  of  sludge. 

b/  Rased  an  2020  requirements  being  purchased  in  1990  titles*  phasing  indicated.  Excludes 
incorporated  into  system  (plant  or  access  points). 

c/  Potential  imrecovered  losses  are  generally  considered  to  be  any  real  or  langined  losses  in  excess  of  net  a^«e  annual  ire 
lands  or  in  excess  of  the  full  nariet  value  for  tha  purchased  lends  and  relocation  assistance  avallahle  uider  the  ptovi 
Relocation  Assistance  and  Real  Property  Acquisition  Policies  Act  of  1070 

d/  Assume*  that  the  Federal  taxpayer*  will  finance  7S  percent  of  1 
percent  of  the  capital  cost  (less  any  assistance  the  States  m) 
costs;  provided  the  plan  is  certified  by  designated  regional  clearinghouse* 

progrm  of  the  U.S.  E.P.A  All  costs  are  computed  over  SO  years  at  5.S  percent  interest  rate. 

•j  -ur  tst  ssrjsas 

in  operating  costs. 


of  tha  capital  costs  and  that  tha  study  area  taxpavat  will  fmaiar  lha  renaming  .'i 
, any  ninct  to  contrlbuta)  plus  100  parsant  of  tha  oparet  ion.  ■intrn«v  a sod  rerl~" 
,1  clnani^hoioes  and  tha  Stains  and  ngmrved  for  finding  in.lr,  tha  .reistnatton  gran. 
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9MMRV  OF  DWACTS  FWOUCH)  BY  ALTWMTIVE  I 


REST  tF  STATES 


REST  OF  wnn 


DtfALTS  OR  CHANGES  PRODUCED  BY  PUN 
I.  BCOLOGICAi. 

\.  <uui  guilty 


ILLINOIS  I MitANA 


RELEVANT  PORTION  » 

UfT«  MISSISSIPPI  RIVHR  FBDBtAl. 

AM)  (SEAT  LAI»  RBG1CNS  TAXPAYWS 


cyimw  uMcaae>  ne  nation 
<mu*>  a <umuty 


INracNATKNU 


Meets  the  current  effluent  and 
••ter  quality  guideline*  for 
Illinois  and  Indiana,  respectively 


Minor  response  to  level  Does  not  meet  the  IMS  goal  of  PL  92  $00  and  only 

A,  Ikter  Resource  partially  achieves  IMS  goal 

Comet  1*.  Cca^rehans ive 

Basin  Studies  (WRCLBS) 

inventoried  needs. 


2.  Air  Qiality  Plan  would  be  consistent  with  current 

pragma  for  air  emission  control  in 
both  States. 


Plan  consistent  with  current  Federal  Air  Quality 
Act  Requirements 


3.  Aquatic  Life 
(a)  Fishery 


(b)  Other  Biota 


Partially 
fulfills  the 
goals  of  rele 
vam  consents 
tion  qrocq*. 


4.  Terrestrial  Attributes 
(Wildlife) 


II.  RESOURCE  RHjUIRB€MTS  a / 

1-  Electrical  (Megawatt 
ttaurs/Day ) 


Iiw  raases  the 
demand  for  power 
supply  areas  14  6 
40  by  2.630  (1990) 
and  3,060  (2020). 


Inc  reases  the 
demand  for  power 
sigjply  area  12  bv 
S40  (1990)  and 

SS0  12020) 


Imposes  need  for  decision 
concerning  type  of  fuel 
(nuclear/ fossil)  to  be 
used  and  sitirp  of  new 
powr  plants. 


Requires  expansion  of  tmtion's  puwei 
base  laposes  need  for  re  vim.  of 
policies  regarding  extent  to  which 
this  and  other  co^ietitive  power 
needs  will  be  art 


2.  Natural  Gas  (Million 
Cubic  Feet/Day) 


3.  Chemicals  (Tons/Day) 


Increased  demnl  for  treatment  channels  will  not  effect  current 
production  markets. 


111.  MATER  AM)  LAM)  USE  CHANGES 
Mater  Use: 

1.  Mater  Stpply  looses  potnetial 

need  to  either 
reallocate  Lake 
Michigan  with 
dream  Is  or  seek 
additional 
supplies 


This  plan  would  not  con 
tribute  to  the  W03.S 
inventoried  need  for  the 
study  aree  thereby  neces 
sitating  the  expenditure 
of  mi  additional  capital 
investment 


S*preaa.  Uiurt  Amirova  I and  (I  s.  lanada 
agreement  mat  hr  required  if  capture, 
treatment  and  rrime  of  store  water 
nasoff  is  not  necessary  before  Illinois 
can  obtain  an  increase  in  the  with 
drreal  allocation  from  Lake  Michigan 


Mater  (Mages 


Provides  a limited  response 
to  the  inventoried  need  for 
flood  control  in  the  study 

area 


May  require  addi 
tional  expenditure 
of  capital  invest 
mem  to  meet  study 
area  needs 


In  stream  Recreation 


ProviJes  limited  potential  for  meeting  State  and  WOK  inventoried 
deficiencies  in  Miter  based  recreation 


•Mv  require  add  I 
tional  expenditure 
of  capital  invest 
■ant  to  meet  study 
area  needs 


4 tem.l  tavigat.on  Provide,  potential  for 

additional  investment  if 
reel  location  of  water 
supplies  changes  the 
••ter  regimen  »n  the 
Upper  II Ilians  NBtenmy 
system 

Land  Use  . 

1.  i hanged  land  Uses 
a Fee  Puri  base  h/ 


b.  Restore! ion  of 
Surface  Mines 
(Sludge  (ft ton  12 
Coitractiml) 


2.  Intensified  land  Use 

a Irrigation 
Facilities 
(( antractiml) 

h Agr  uul  fural  Sludge  totential  for  retaining  more  lard  in  agricultural  pruki  t un  than 

Ut i Ilia tlcm  (Sludge  might  ordinarily  be  experienced  over  iiw 

'ption  *1  Contra, 

*«•!) 


3 Re,  real  ion  \ 'pen  Space  flan  would  ret  cm 

tribute  to  the  MU3S 
inventoried  need  for 
the  study  erne  thereby 
necess  1 tat  lag  the 
•xpendi  ture  of  an 
addltlcmal  cxpi  tal 
Investment 


May  repiire  addi 
ticeml  expenditure 
of  rental  invest 
aant  to  mast  stuxh 
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uni  i*  Marc  mam  «r  auamnw  l 


REST  OF  STATES 

RELEVANT  KKTIOK  OF 
um  hiss i ssi fn  uvn 

MUCIN  (•  OUNCES  M1UB)  W PUN  IUIIC1S  I»lA»*  A»  CMAT  LUB  «CICNS 


IV.  U¥t>  VALUES  a/ 

1.  M«tul  thncowml 
Losses  c/ 


2.  Potential  topa.d 
(or  Coil* 


RBT  OF  natioi 


cm«  OM»B  V*  MT1« 


V.  KEVIMA5  HEM  RHCYdlNT 

i oar  57 

I Agriculture 


2.  industrial 
Manufacturing 


Potential  for  incorporating  sludge  disposal  with  the  recycling  of 
solid  tastes  aid  generate  synthetic  fuel  and  other  rscowraMe 
by  products. 


Economic  i^act  of  retaining  the  level  of  acreage  required 
by  this  plan  in  agricultural  probation  ctaild  he  classified 
as  cither  beneficial  or  adverse  depending  i^on  the  fomrast 
of  coroodtty  aariets. 

totem  nl  for  to 
creese  in  wit 
pnee  of  eenufac 
tured  i tea 


tower  Plants 


Potential  for  State  assistance  in 
job  relocation  and  labor  training 
program 


Increase*  need  for 
labor  training  pro 


VII  WST1  nrriCMU.  V looses  need  to  coordinate  inter 

- coceity  transfer  of  sludge.  B» 

bling  legislation  necessary  to 
nodify  present  institutional  and 
financial  constraints. 


//,...  Does  not  ere  I the  intent  of  PI  92  SOO  . . // 


VIII.  UM  Uf  PLAN 

~ 1 WTILTO)  a/  d/ 

I Capital  Coats  (present 
worth) 

l . Coital  Coats  (average- 

1 Operation,  Maintenuai 
(,  UqiUifseni  td»ts 

4 Total  Aw  rage  Annual 

('acts 

5 Industrial  Prct rvatwiit 

S / 


Contributes  to  the  States  efforts  to 
■ret  current  niter  iguohry  goals 


11.  OUNCES  IN  HSLU 

HWtfBBBjB 


$2,010  ll.bdo 

I lit  * 

S 4S 

J ))g  I 202 

//.  . toes  not  wet  the  intent  of  PI.  92  SOO  // 


NOTES: 

y l|iplin  to  the  agricultural  utilisation  of  kludge. 

h/  Rased  «■  2020  requirements  heir*  purciused  in  I '>90  lailess  phasing  indicated  kacludrs  sew  1,190  .nits  already  owned  in  the  stiah  area  that  would  be 
incorporated  into  systen  (plant  nr  access  points). 


« / 


totential  iatu"wred  losses  are  generally  conaidcrvd  to  be  any  real  or  imginrd  losses 
lands,  or  in  c-juess  of  the  full  aarket  re  Ire  for  the  purchased  lamb  aid  relocation  a-si 
Rr location  Assistance  and  heal  Property  Acquisition  toll,  it*  Act  of  197(1. 


in  excess  ol  net  average  anal  incour  for  owners  of  leased 
, stance  available  ceider  tl>e  provision  of  thr  Itiifor* 


d/  Assiaes  that  the  federal  taxpayers  will  finance  7S  percent  of  the  capital  costs  and  that  the  study  area  taxpayer  will  finance  the  rwairung  2S 
rw event  of  the  capital  cost  (less  my  assistance  the  States  ny  elect  to  contribute)  plin  100  percent  of  the  operation.  namtenaxwe  awl  rapiacr 
tests,  provided  the  plan  i%  certified  hr  designated  regional  tlxarirpmocrc  and  the  States  axwl  ^iprvwod  for  finding  ndrr  the  contnatian  gra 
prograa  of  the  U S.  I P.A.  All  costs  are  c reputed  over  SO  rears  at  S.S  percent  interest  rate 


c/  Cost  level  xbuh  would  he  incurred  by  indretry  to  naet  current  State  standards  or  guidelines  TV->c  costs  are  not  iia  Itak-d  in  the  plan  s cost 
t-s Manta  Mule  present  rvpaawii tures  levels  nay  exceed  the  citad  coats,  the  additional  capital  inrestwntx  required  woxUd  hr  offset  by  saving* 
.it  iterating  coats 
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SUMMARY  OF  IMPACTS  PRODUCED  BY  ALTERNATIVE  II 
(33  Physical -Chemical  Treatment  Plant  Plan) 


PAGE 

Chicago-South  End  of  Lake  Michigan  Study  Area  G-XII-13 
Outlying  Area  of  Influence  G-XII-15 
Rest  of  States,  Region,  and  Nation  G-XII-17 
and  International  G-XII-17 


G-XII-11 


MMiunr  » Fwwru)  m altwnativf  h 


BVACTS  CR  dlMCES  PRODUCED  BY  PLAN 


I.  BCOLOTICAL 


Water  Quality  Output 

1. 

Water  Qumlity 

(■l/Hter) 

B0 

S 

Phosphorus  0.1  - 

0.2 

2. 

Air  Qunlity 

Nitrogen 

2.S 

Suspended 

Sol  ids 

1 

3. 

Aquatic  Life: 

Total  Dissolved 

Solids 

S35 

(a)  Fishery 

a'lCAnn  - srimi  of)  <w  ia»  miqiigan  simw  wa 

awets  <f  systw* 

STUDY  \HEA  lANDOhNiXS  07101'.  Cf»CH>JB)  RBflllkfD  LA*F 

TAXPAYERS  A liW.  ‘TRF^  TOTCIPS  FARPfTS  WSimKR 


Produces  measurable  increase  in  dissolved  oxygen.  Reduces  [4>osphoncs  ami  nitrogen 
discharges  frem  movie  ipal  and  industrial  sources  and  the  first  2.5  - 2.  §5  inches  of 
storm  water  runoff  by  99  and  97  percent,  respectively  thereby  rcAting  potential 
for  algal  blooms. 


Baits  scorn  552  to  b67  tons  of  dwsoicals  ami  pnrticulatcs  iLaily  for  19^0  and  2020, 
respectively.  Discharges  are  within  acceptable  tJSFFA  air  emission  standards  except 
for  nitrogen  oxides,  wf»i*-h  has  potential  for  being  an  infrequent  source  of  irritants. 


Provides  an  enhanced  ecnsvstcm  for  increased  production  of  desirable  species. 


(b)  Other  biota 


//  . . . Increases  the  stuiding  water  biotic  (mnntic  organisms)  common  ties . ...  II 


4.  Terrestrial  Attributes 
(Wildlife) 


Increase  in  birds  ami  oilier  ammils  which  feed  on  aouatic  ortmnims  inhabiting  the 
unproved  watercourses  and  standing  writer  iagvxxwfcmt.s . 


II.  RES01RCE  RHqUIRWrKrS  a / 

1.  F.lcctrical  (Megawatt 
Itours/IWy) 


Power  neods  range  frem  some  111, R10  (1990)  to  12, MO  (2020).  The  associated  investment 
program  may  increase  both  tl*c  area’s  prime  loan  interest  rates  am!  the  consimcr- ' 
power  rates. 


2.  Natural  fas  (Million 
C.iiiic  Fcct/Day) 


Fuel  needs  range  fnm  15b  (1990)  to  169  (2020).  (nmoitment  could  curtail  efforts  to 
sniply  otlter  cragictitive  needs  with  higher  use  priorities.  Increased  dcmnrwl  would 
probably  increase  consimmer  rates. 


5.  Chemicals  (Tans/Uay) 


(hcnic.il  needs  for  treatment 
range  f rem  4,1 hO  1 1990)  to 
5,050  (2020). 


III.  WATBt  f,  LAW  UST  QfANT.l~S 
Water  Use: 

1.  Water  Sigiply  This  plan  would  meet  the  area’'  water  <ig<plv  mpurements  over  the  next  50-vcars  ;iml 

eliminate  tlic  evnrent  depletion  of  ground  water  table  in  the  western  pnrfion  of  the 
Illinois  area. 


2.  Whtcr  Dnmngcs 


Provides  significant  reduction  of  over f Its.  on  some 
69,900  flood  ol.ain  acres. 


5.  In  Stream  Recreation  Provides  cnlwuved  potential  for  writer  leased  rev rea 
tional  opportunities.  lenses  need  for  decisions 
regulating  flow  distribution  and  strcrwi  usage. 


4.  (xmmcrcial  Navigation  Redistribution  of  flows  ami  lock  fwmgvigc  sufficient 
to  sustain  projected  water-home  traffic. 


howl  Use: 

1.  Changed  Land  Uses: 
a.  I'cc  Aordnse  h/ 


b.  Restoration  of 
Surface  Mines 
(Sludge  Option  »2 
Contractual) 

2.  Intensified  land  llse: 

a.  Irrigation  Provides  his  is  to  control  growth  pnt terns  and 

Facilities  maintain  balance  between  intensive  area  develop 

Contrnctim!  ments  ami  open -spine  usage. 


65,900  acres  acquired  for  the 
trrntmrat  ami  stom  water 
rmmagcmrnt  systems. 


leased  leasing  of  acreage 
decreases  with  changed  land 
use  frrmi  116,500  in  1990  to 
A?. 1(10  in  2020. 


b.  Agricultural  sludge 
Utilisation  (Slulge 
lotion  »1  Gontrac 
tual) 

.1.  Recreation  f,  Dpe n Space  Provides  potential  for  ilrvrlnfwmt  of  nvrr.itional  ami  rnvirnrmmtal  corridors  along 

*cmr  500  miles,  or  mare,  of  stream.  Aikhtinnal  potential  is  pnavi<kvl  bw  thr  rural  ami 
sibirtnn  storm  water  bgnnhrnt'  , ind  by  trritmrt  plants  with  sufficient  capacity  to 
maintain  tbrnugb  flows  for  selective  fishery  iqnnbmt' 


G-XII-13 


k. 


r 


\ 


i-niiCKDIi-G  PASE  cLANK-I10T 


s*kmw  fii  utmts  mm»i)  hy  aiurnativi  ii 


a”-.L\(xi  *nrni  cm>  (»  l\h:  Miauias  s mi»  arm 


IMPACTS  ttt  aiANias  IVlUUTl)  KY  Pl,\h 

STlllh  \Kl-\ 
TAXPAYHtS 

IJWH 

MilM.  .TWJVK- 

iTl’IlK  IHNIJJINU* 

gmip; 

imaje-  '»  s-ysjw 

KH.lMRLJi  ! ANI f- 
FAJM~RS  RJMUKTN 

IV.  IAW  VAllR-S  .»/ 

l.  IY)tential  Ifnrecovered 

lxisses  c/ 

Minor  losses 
f n«B  property 
tax  rolls  for 
ixirtliased 
lands 

Anything  in  aiklition  to  n-i» 
Ixirsement  for  eitlM-i  inccwr 
protect iuo  flensed  lands)  or 
tfx  full  ourict  \afrx-  of  famfs 
and  n-lotarion  assistance  in 
herent  in  the  potential  dis 
pl-Ki-twent  of  sewx-  18,R00  people 

’ . (Yatcidial  lhi|cii  ! 
for  Gams 

T.lc  re  ve  nue 
gain  end 
increase  in 
pn>f—rTv 
values . 

hfuictl  pn> 
jx-rt  c i lues 

ale  •or  stream- 
of  i*»ruvc-! 
quail  r 

I’rvnides  additional 
laml  for  other  ir-es 
due  to  .ihamlonax-iit 
of  c*xisttnR  treat 
i» nt  plants . 

Potential  increase  in  crop 
production  q ital  uxprovc 

■wits  to  lar  1 (dn  aige  and 
irriRation  sv-toe  1 lor  rural 
storm  water  pro;  ram 

\ . rjvimh:  n«w  mu’*  i im 
X Wiisr  ,i r 

i.  Agriculture 


2.  lndustn.il 

Manufnc  Turing 


V l\mcr  Plants 

VI.  IMPlilYMI'Nl  a/  fYitenri.il  <vpj<x*w»t  rang*  fn*  ‘»,»<1«»  persons  m I4***  to  10,f*70  gierxons  in  2020  t< 

operate  and  in.  nt.un  i ' t*  tcchiu  al  anwu.  ipa'.  and  -torn  water  trvatwnt  plants  runt 
related  wort 

VII  IPCTrmrritWM  .1/  fjueecfc*  1 urn  nt  pi  mnim>  goal*  lor  r«f.iann  1 1 r.it  ion  Coordination  throuplic*it  the  ti»l> 

- ^»ild  U Tuccssar  uhI  involve  adoption  of  c<  witnM.tu.il  and/or  lunsol  i iaf  ion 

irra.  I'twnt  rv  it*  of  > port  ion  of  the  wastewater  and  the  sludge  managcmwit 
r.n«v  un  would  »ec<  i'  » xr.iMvc  irr.im-nw-nf'  with  the  outlving  area  i f infUxmc. 


Treatment  of  rural  runoff 
stimulate  agricultural  prmka 
tion. 

I n» In- trie-  rxprri  Sufficient  qualify  in  treated 

ri» « net  inmate  wafer  to  »i  i rm-*:  imAr-trial 

in  wastewater  tro.it  pnxc"  nets1 
vnt  < os  • 


VIII . (JlsT  <»  HAS 

TT^mriffc')  a/  aj 

1.  Capital  Costs  {present 

worth! 

2.  Capital  Costs  ; average 

annua  1 ) 

ilpi-r.it ion,  Mi  i ntennm  c 
l,  Kepi  u iinrn  t Costs 
(average  a-inual) 

4.  Total  Average  \nnual 


Industrial  l*n*t reatamt 
Costs  ( average  annual)  « 


IX.  >HAM.f;  IS  I1IMI  H 

TTOfTmtU  fTWTkNlM 

vrrnTT  cw  rwsi  wvrrn 

AM)  liTAiTS  1 mw  n.v.  . 


I 1 Id 


$ ‘-OH 


$ U 


Ivan  yes  (nr  $Vi." 

1 l*>'2l  to  IldX.O 

(l«no). 

Ofcrease  in  lnhaiM»*w»t  of  pniperti  valui—  and  Vuirty  lr>»  leasing  .iml  interest 

disposal* le  potential  for  imrca'i  in  total  acquisition  proceedings 

mun-  . aused  recreational  otn*»rtiaiities . Imnn 
to  . rn  roasref  venience  during  . oust nw  t ion  and 
s«wer  diarge  umr  Jisnfition  to  uwuun  -ohe 
sior  md  Rnwith  patterns  Anxietv 
Ina  the  effects  of  air  pollution. 


.1/  Applies  to  agitulfural  utilization  of  -ludpe  (Option  »li  and  Wafer  Urit-e  'Vtion  »1  MIX'  ct-|  constraint! 

h/  Rased  <wi  2020  retpu rem-nt-.  being  purchased  m looo  tail  r*,;1'inR  induaTcwl.  fxc  ImU-s  -.ar  1,1'Wl  .acres  .ilrr»h  earned  in  the  '*»***  area  th.it 
would  he  imonwrated  into  *vst*»  (plant  or  mes-  peint-i 

c/  lYitential  i*i recovered  lm.s«  are  generally  considered  -o  Ik-  any  real  or  maRined  In  e >n  exces  . of  net  average  umu.iI  >’*<«'  <«'r  of 

leased  I amis , or  in  excess  of  the  lull  wirier  valim  fer  the  purchased  land-  ami  relocation  ass.sfamc  availahlr  mdrv  t'w  provision  of  the 
Unilorm  Relm.it  ion  Assistance  and  Heal  I’mpertv  Acquisition  Mivir-  Vt  <1  10711. 

d/  Assinrs  (hat  the  f.xk-ral  f..*,*avers  will  fminr  7f,  jwnrnt  of  the  capital  ciM-  ami  that  the  stiah  area  taxpayer  will  finance  the  nannut  2S 
prreent  of  tlx-  capital  ost  lies-,  am  > otimr  the  -tales  nay  elect  to  .ontrdute)  phe  I'Hl  |»r>  ent  of  tl»e  c*  errs  tine,  •aintercamr  ami  n-pl.nr 
mnt  costs,  pmvidisl  t Ik*  plan  iv  certified  In  drsipnated  re*i««n.il  c learinchixise-  and  the  Mates  am!  approved  for  Ivaidinp  lawlri  fh.  cwistnxt  u* 
Rr.«it  pncRr.w  "f  the  II. ‘ I P.A  Ml  costs  ir r .enpurmf  'xrer  Sfl  years  if  ^ ^ percent  interest  rate 

e/  ( 4 is t level  imurred  to  imhistrv  for  pretreatawtit  prior  to  discharge  into  »trioiv«I  sycten  This  cost  i-  not  ira  luted  in  ’hi-  cost  estinate  Kru 
iM.rMhle  .osr  I user  fi-e)  incurred  to  reRicxwl  vs  ten  and  im  luted  in  the  ro,cct  . '.-ctr  vnno-.  with  tre..t«mt  tmhnol.Mc  Uxa  vet  total  cost 
Icvt  I to  toth  Iixiustrv  ind  n-Ricwvil  set*  Mill  he  irs  fh.cr  required  if  industry  «w-uf  f tofall»  prcfn.ut  its  wa-tr|.ci».l  .»i  i r«  f.  HT  quality 
goals.  I ort  Ix-mhire . the  total  cost  repres*  nts  a level  of  inve  turn!  which  is  generally  los-  than  that  required  to  net  current  stamUrd'  with 
■Midi  t tonal  capital  invest*- nts  c-stinatod  to  hr  offset  to  operational  s.ivinRs, 
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MM4UCI  <*f  1»#VVTS  FMUKHt  R>  MTIJWATIVF.  II 


>.  Vju.il  n Life: 
(a)  Fishery 


(bl  r|  <*r  Ktota 


I Terrestrial  M tributes 
(Wildlife) 


1 1 . KL **HH  1 KttJ»IRIMJfTS  a/ 

l.  Electrical  (Megawatt  I he  associated  investment  program  rany  increase  butii  tJie  area's  prime  ioan  interest  rates  ami  the  i/>«s**wrr* 

Iburs/ltayl  |xiwer  rates. 


Natural  Gas  (Million 
i'i#uc  I eet/Uay ) 


V Chemicals  (Tons/lkiy) 


l 1 1 WMIK  I.VM'  DM  inVMT.. 
Water  Use: 

l Water  Sipply 


Water  llwwyc 


t lit  s trt-.m  Hi'i  ri'.tt  nv> 


4 ( rnnetYial  Viv  i gat  inn 


UjkI  Use 

I Changed  I ami  Use- 
a Fee  Pim.lu»**e  h/ 


h.  Kesturation  of 
Surface  Mines 
(Sludgi  <Vtion  *: 
luntrii  tuall 


Intensitied  (and  Use 


a.  Irrigation 
fjcititir- 

(Contractual) 


b.  \gruultural  sludge  llwisrd  leasing 

Utilization  (Sludge  ol  u reage  *rt» 

lotion  *1  Contra*  SSI. 700  in  1'ftO 

tual l to  6SJ.O00  in 

2020. 


\ Ke<  rvat ion  I,  1 n Mxk  » 


Ito«»*ts  need  for  local  counties  to  IT».is»-(|  loa-iny 

incorporate  lone  term  agrii  ii I rural  of  acreage  fnwi 

uMitani--  in  land  use  plans.  97,300  in  1 *>*0 

to  IIS, .’(to  in 

*020. 
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SIFfiARY  OF  IMPACTS  FROfUID  BY  ALTERNATIVE  II 


I»VACrS  <*  a (AMIES  PRrtJUCEP  BY  PLAN 
IV.  LAM)  VALUES  a/ 

1.  FYitential  On  recovered 

Losses  c/ 


OITTLYIMI  ARIA  OF  INFLUENCE 

ILLINOIS 

(WNHCS  OF  SYSTB4 

REQUIRED  LAM*.  iHHER  OJNUHIMD  OTHER  CONCERNED 

FARMERS  RESIDENT  GHaiPS  GROUPS 


Anythin*  in  addition  to  reim 
bursement  for  both  income 
protection  and  long  tern  cap 
it..l  gains  (alternative  uses) 
for  leased  lands . 


IMllANA 

OWNERS  OF  SYSPH 
RHJ(  I RLD  L'4Jb 
FA»€RS  RKSIDFVTS 


Anything  in  addition  t>  rci* 
bursement  for  both  inrxme 
protection  and  long  .era  cap 
ital  gains  (alternative  uses) 
for  leased  lands 


2.  Potential  Jnpoid 
for  Gains 


v • w i ' W>l  wavcling 

X REUSE  j/ 

Agricultural  use  of  sludge  may 
stimulate  crop  production. 


• 2.  Industrial 

Manufacturing 


1.  Agnculture 


Agricultural  use  of  sludge  ma> 
stimulate  crop  production 


3.  Power  Plants 


VI.  IMPU»YMPfT  a/  l>otential  for  employment  ranging  from  some  1,310  Potential  for  employment  ranging  from  some  2SC 

persons  in  1990  to  1,570  persons  in  2020  to  operate  persons  in  1990  to  270  persons  in  2020  to  operate 
and  maintain  the  sludge  management  program.  and  maintain  the  sludge  management  program. 


VII.  INSTITVriCtiAL  u/  Cooperative  arrangements  and  coordination  of  sludge  utilization  sites  required  in  order  to  insure 

compliance  with  Gouities'  land  use  plans. 


VIII.  COST  OF  PIAN 

(F  MILLICW)  a/  d/ 

1.  Capital  Costs  (present 

worth) 

2.  Capital  Costs  (average 

annual) 

3.  Operation,  Maintenance 

& Replacement  Cost 
(average  annual) 

4.  Total  Average  Annual 

Costs 

5.  Industrial  Pretreatment 
Costs  (average  annual)  e/ 


Anxiety  from  leasing  arrangements  and  the  effects  that  sludge  utilization  program  would  have  on  land 
use  and  future  growth  patterns. 

a/ 

NOTES: 

a/  Applies  to  agicultural  utilization  of  sludge  (Option  »1)  and  Water  Reuse  lotion  »1  (2,068  MED  (3,200  cfs)  constraint). 

b/  Based  an  2020  requirements  being  purchased  in  1990  ixiless  phasing  indicated.  Excludes  same  1,190  acres  already  owned  in  the  study  area  that 
would  be  incorporated  into  system  (plant  or  access  points). 

c/  Potential  irrecovered  losses  are  generally  considered  to  be  any  real  or  imagined  losses  in  excess  of  net  average  annual  income  for  owners  of 
leased  lands,  or  in  excess  of  the  full  market  value  for  the  purchased  lands  and  relocation  assistance  available  ixider  the  provision  of  the 
Uniform  Relocation  Assistance  and  Real  Property  Acquisition  Itolicies  Act  of  1970. 

d/  Assumes  that  the  Federal  taxpayers  will  finance  75  percent  of  the  capital  costs  and  that  the  study  area  taxpayer  will  finance  the  remaining  2S 
percent  of  the  capital  cost  (less  any  assistance  the  States  mav  elect  to  contribute)  plus  100  percent  of  the  operation,  maintenance  and  replace 
ment  costs,  provided  the  plan  is  certified  bv  designated  regional  clearinghouses  and  the  States  and  approved  for  finding  ifider  the  construction 
gTant  progrmn  of  the  U.S  F..P.A.  All  costs  are  c imputed  oveT  50  years  at  5.5  percent  interest  rate 

e/  Cost  level  incurred  bv  industry  for  pretreatment  prior  to  discharge  into  regional  system.  This  cost  is  not  included  in  the  cost  estimate  Reim 
bursable  cost  (user  fee)  incurred  by  regional  system  and  included  in  the  project  estimate  vanes  with  treatment  technology.  However,  total  cost 
level  to  both  inAistry  anil  regional  system  will  be  less  than  required  if  industry  would  totally  pretreat  its  wasteload  an  site  to  MIT  quality 
gi»Is.  Furthermore,  the  total  cost  represents  a level  of  investment  which  is  generally  less  than  that  required  to  meet  current  standards  with 
additional  capital  investments  estimated  to  be  offset  by  operational  savings. 
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IX.  CHANGES  IN  RJBLIC 


i (*  owns  nuiiH)  by  han 


ixcecds  States'  current  effluent  a 
««ter  quality  guidelines.  Tins  pi 
Miulil  contribute  its  proportional 
'Nirt  of  the  States'  efforts  for 
netting  PI.  92  S00  goals 


*'*»>  «®old  he  consistent  with  current 
prugr*.  for  air  nniNMin  control  in 
in  both  States,  except  for  nitrogen 
oa i de  levels. 


SU**«tY  f»  l»*TS  mtlim  by  Ai.THtMriVf 


BXPV/UtT  mm  (MS  (» 
um»  MISSISSIPPI  RIVHt 
me  imh  iAjaf~  rk'.iw 


IMunccd  flan  reginen  con 
tributes  to  potential  for 
Meeting  this  and  other 
related  needs  inventoried 
by  the  inter  tetfliam 
Cow.  1 1 ' s Leap  nr  hens  i ve 
team  Studies  CmxXSi 


intent  and  I imt  [dieted  goal  - of  PL  92  5 


Contributes  to  States'  prog  ran  for 
i proving  'trron  production  of  sport 
fishery. 


Contributes  to  areting  a 
portion  of  the  deficiency 
in  fishing  opportunities 
in  the  stiely  area 


Increase*  Jnend  foi  Increase'  denand  for  looses  need  for  dcciMOt 
Pouer  Scpply  Areas  I'owcr  Supply  Area  12  concerning  type  of  fuel 
H J.  40  hy  11,6711  hv  l.MO  (1990)  ml  (nuclear/fossil)  to  he 

l I’Wl  ukJ  10, SOU  1.740  ( 2020).  ie.cd  and  situ*  of  now 

!»»»•  power  plants. 


Mbiui  res  expansion  of  nation1'  power  has* 
for  review  of  politics  regarding  ritent  I 
and  other  f<agictitivr  inwcr  needs  will  h* 


It'tential  roMclion  in  available  tipplin  could  laposc  decision  to  ir>i 
alternative  furls,  tlierehv  increasing  cost'  for  air  caissioo  control' 
i ix  I consumption  aoy  effect  growth  patterns,  existing  contractual 


Hu|uucs  cowin' i 
review  of  ,nl  ic i 
other  altenur  iv 


of  Hkilion1'  furl  base  l^ov  ■ need  ft 
regarding  priority  ol  natural  gas  uul 
fuel-  for  hoiler  ( in»  ineral  ion)  furl  use 


other  altern.it  i ■ 

furls  nav  be 

rvqui  red 


1 Chenicals  (Tons/llMy) 


Increased  <kuand  for  treatnent  chemicals  will  i^osc  added  power 
needs  for  Manufacturing  contribute  to  a higher  rtsounr  con 
siaptive  rate  and  po"ihle  isiit  price  of  chwicals 


III  MATUt  VB>  LAMi  ltd  QIANOES 


looses  need  for 
rvallot  ation  of 
lake  Midngan 
■ ithdraral'  ,md 

cost  sharing 


l*recludcs  additional  in 
vo'tMcnt  to  arct  mtiUP. 
inventoried  needs  lor 
tlie  studv  area 


stom  water  runoff  control  requires 
coordination  of  flood  plain  smvigc 
sent  -tulies  jd  possible  staple 
wnt.il  fielding 


‘biy  preclude  additional 
investMcnt  to  meet  MtUCBs 
inventoried  needs  for  the 
study  area. 


Multiple  purpose 
drs  i gn  pmv  i ih-s 
potent  la  I saving' 
in  I ederal  related 
programs 


4 idNvrcial  Navfgatit 


»fcr  long  I am  need  lor  Mult iplc  purpose 

investaent  if  reallocation  design  provides, 

of  water  sipplies  in  study  potential  savings 

area  changes  flow  regiaen  in  federal  related 

in  Upper  Illinois  Materwny  prognm 

Syst« 


b %•' tor  at  ion  of 
•Air  face  Mines 
(Mudge  lotion  *2 
Cnntrai  tual ) 


2.  Intensified  land  Use 

a.  Irrigation 
facilities 
(Contractual) 


I*.  Agricultural  Mu% 
Util  nation  (Sludj 
ration  II  Cantr* 


1 Met  mat  ion  and  (pan  Space 


Inc  raases  notani  lal  for  aaat 
tag  a portion  of  inventoried 
rwereat  I anal  daflctemcy  in 
the  study  erua  by  raferlng 
the  required  flaanclal  la 
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-O*V00  H l**i*n-  PKUJU3)  m ALIHNMIVt  II 


RUST  1*  STATES 


HIM  r»  SAT  I'M 


MM'IS  iliAMJS  HMUTD  Ht  I'lAN  II'  I'A'I  ■ 


HHW 


RWiVAKT  HHTIfKS  '* 

UWU<  MISSISSIPPI  RIVTJ*  IHWtU 

AM>  (WAT  I Ml > KH.H»  IAXPAVI*-. 


• min  I1HVM1' 
'XHT- 


nn  Mint) 

\ fWM'' 


INrTiOttTKfMJ 


IV  IJWI)  VAI1I.S  .1/ 

I i totem l ill  Unrccovcnxl 
Losses  c/ 


2.  Itotenii.il  ilip-ud 
for  Gains 


. kiyimi>  i wm  mitt  i.ih 

i7 

I Agriculture 


Icnraic  nfCKt  of  retaining  th«  level  of  urufi  n 
.1111  nil  h.  this  plan  ir.  Jtruul rural  pn.ihH.on  cOiM 
•„  . 1 . If  uxl  .1-  either  herarfi.  i •!  > adverse  *k  peml 

,m  ,«««.  tnrevast  ( ,.vmo.lit>  »«rl«t 


rake  trial 
Huuil  ji  r n . ng 


Itotcntul  for 
i m reuse  in 
iei  1 1 prices  o( 


v , 1totcnti.il  for  st.it, ■ .cs-i-t.ufcc 

iol*  relocation  -iml  labor  train 

• ns  programs 


lor  train 

•ns  pnigraw 


v »»•  m«i  e-  need  to  eurmliiute  inter 

■ieit*  transfer  of  sludge  Inal. 
1 1 ns  legislation  nec.-ssarv  to 
unIi  t , present  ni't  itut  tonal  and 
ih’.uh.jI  .on-.ti.nnt- 


Urt-  t lie  intent  «»*  t'l  i’  W 


1 


•TAX 


,411 


% 4' 

1 VIA 


. n 

l KM  If 


(JR 


* *4V 


I -n  I n-  ■'■111 


• IwVtoJ  x itow 

rrpnrn1-K  nan.-.  * 

rfwr  r n r.w  wvttt- 

w rvrvrr-  nw  was 


o the  tilt-'  cl  fort 
•lull  I tv  ROal* 


Hc-pnn-ive  to  .u*I  increases 
potent  nl  for  concur  rent  l> 
■ectinf;  iii  arr.o  • I icitrr 
and  rel  ited  l.nid  »■>  .1 


nliiil  of  IT  ' 


• n rnpiinaknl  '»  ini'  i*ir,h.i  cd 
■ re  .'tporat'-l  inti  (plant  oi 


,r , I liaH'.i  - lotion  Ml  ami  hater  Reuse  V<  •••" 

I* 


;»'int  ' 

,-r»-f.ill*  cunsidrred 

nrlet  v.ilur  te. 

nif«  rtv  Vuui'itinn  itolmrs  Vt  •>!  I"  " 


ng  indicated  ' " • •***  hi 
• ii  if»'.l  In-  i“  • 


. ,m  t runt  1 . 
n-  alrvnh  .»nisi 


capital  uni  1 

■mi  ant  provided  ttv  plan  1 
fT^it  pftogr  » •'  I hr  " ■ I •'  1 


.ill  In 


lies  I mi  4 


lln.*  '.  Vr**i n ' t' . ’ »Tl  i mthl  value  for  the  ;n.rih.t*cd  land  iml  " '•*  " " 

tfei  1 1 "On  Re  !••  at  inn  ' ,-tai»,  .iml 

• ■ •-».  "■• xs  i’sr^is. 

"rt.fii-J  l-v  designated  n-Rion..l  ilcnnnrl«»i  e .iml  H*.  t .i  - •••*'  •tim1*”1  ' 

Ml  t ..■grit  nl  over  SH  ,c..i  it  Percent  ml.  >•  I rail. 

m lielisl  in  tin 

lost  level  in.  urn. I - ..hrtr.  In,  p„  treat-nt  .1' .'om.  s m t rvafi.nl  . iw-lnp* 

....  J to  Iv'th  imhr  trv  ml  rvgu*ial  • * r,',,  " 

p„  orthenBire.  lla  tn'il  « rrprr  ent 

wblitintvil  ,-H»itil  invi-  B 


I.hr  tr.  I • (»*»  trcutwnt  print  .Ii  hair  min  j . '.V  ' ’ . ' ' , 

. I ..  ...  ..I  I»l.a.,l  - 11“  I'n- 

.,11  i.  i,.  than  mini  nil  ■ I '»4i  m -<«il  '•>'  ■'  •>  I'"  ,n  ’ 

, I,*.  | <.|  mvi  tee.it  4n.li  ,*n.r.!l>  t,  than  tint  n»|iu  n 
i ,.|is,  t iper.it  lonil  -avine 


v»  r . total  . m-t 
-41  V ,|Uil  • t> 
luvltnl  nil' 
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TABLE  G-XII-3 


SUMMARY  OF  IMPACTS  PRODUCED  BY  ALTERNATIVE  III 
(17  Advanced  Biological  Treatment  Plant  Plan) 


Chicago- South  End  of  Lake  Michigan  Study  Area 
Outlying  Area  of  Influence 
Rest  of  States,  Region  and  Nation 
and  International 
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IMPACTS  <»  CHANGES  HtfVUCLD  BY  FLAN 
I.  bCOlDGICAL 

Hater  Quality  Output  1.  Water  totality 

(mg/  liter) 

HL*»  3 

ftiosphorus  0. 1-0.2 

2.  Air  quality 

N»  t rogen  2 S 

Suspended 

SoluLs  l 

Total  Dissolved  3.  Aqu.it  u Life: 

Solids  500  (a)  Fishery 


•jmyo  of  iftalts  wuinJCB)  fy  AinsMTfVT  in 
atiu\a>  smmi  ij«>  of  iau:  mkjikan  snw  vwa 

(•fMJCN  Of  SYS  1114 

STUUi  AW  A lAMWWf»S  tni#*  tIYU-JN]>  HHJUIWJ*  lANIf 

TAXPAYERS  ,VI'W.  STRlAMi  GROWS  IMM1-  Rl.MUATS 


Produces  measurable  im  rease  in  dissolved  oxygen.  Reduces  phosphorus  *nd  • iti  v t 
discharges  fnv  municipal  and  industrial  ‘..Hin.es  and  the  first  ’ H' 

storm  water  runoff  hy  90  and  97  percent,  respectively  therv^v  reAaing  |»)tcnt la  1 
for  algal  blooac. 


lauts  some  10  to  II  tons  of  chtwicals  jikI  particulate  daily  foi  1990  and  2020, 
respectively.  Discharges  are  within  acceptable  USEPA  air  nn^ion  tandards 


Provides  an  eiWuinn-d  ecosystem  lor  increased  production  of  dr-- 1 ral  ■ !<•  species 


(h)  Other  Biota 


Increases  the  standing  water  biotic  (aquatic  organisms)  cormji  ties 


4.  Terrestrial  Attributes 
(Wildlife) 


Increase  in  birds  and  otiier  annul*,  which  feed  on  aquatic  urganu*.  inhabiting  thc- 
li^irovcd  watercourse*'  and  standing  water  M^sMxwlwnt 


II.  KF.suikti  riijuiwmlnt  . 

1.  Llectrical  (Megawatt 
Hours/Day ) 


Power  needs  range  from  some  II  ,f>H0  (1990)  to  13,900  (202l»i  Tfie  a ociafcd  mv.  tjirnt 
program  may  increase  l>otii  the  area’s  prime  loan  interest  rale*,  and  the  c oasim  i 
power  rates. 


2.  Natural  Gas  (Million 
Qjhic  l ect/lby) 


Fuel  needs  r.inge  (rom  85  (1990)  to  102  ( 2020).  lumnutmeiit  could  surtail  ■ )f  it 
to  supply  otiier  ccrfietitive  needs  with  higher  use  priorities  it.,  n used  demand 
would  protcdily  increase  consumer  rate*. 


3.  (liemiculs  (Tans/ Day) 


Otemi  ai  needs  i t treatimnt 
range  i rv*  , ?llo  i 1**90 1 t* 
3,270  12020). 


III.  kVUPJ,  IAND  USE  PlANCTh 

Ihis  plan  would  meet  the  area',  water  sigiply  rcqunearnt.  over  tin-  m »t  -eai  md 
eliminate  tlie  current  depletion  ><f  ground  water  table  in  the  western  port.  n of  tin 
II linois  area. 

2.  Water  Damages  Provides  significant  reduction  of  overflow  on  some 

69,900  flood  plain  acres. 


3 In  Stream  Recreation  Provides  enlianced  potential  for  water  based 

recreational  ojiportuni  tie*-  Im*’  os  need  for 
decisions  regulating  flow  distribution  and  stream 
usage 

4 Caitmen.  lal  Navigation  Redistribution  of  t lc*s  .ind  lock  pim^wige  sufficient 

to  sustain  projected  water-home  ttaffic. 


laind  Use: 

1 Changed  l-ind  Uses 
a.  Fee  Purchase  W 


b.  Restoration  of 
surface  ‘lines 
(Sludge  Option  *2 
Contractual) 

2.  Intensified  Land  Use 

a.  Irrigation 
hii ill t ies 
(Contractual ) 


Provides  basis  to  control  growth  |ui tem'  and 
nuint.nn  balance  1**  tween  intensivi  area  .levelop 
nrnts  and  open  space  usage 


Fhase.'  leasing  .1  .ntt.igi 
decreases  with  changed  land 
usr  ln»  116,'IV1  in  I Y9il  to 
H’.lOti  in  2020 


66, ’00  ,u  Tes  acquired  lor  the 
the  tivalmei  ' am'  sti  n»  water 
"utiwigiTs.nt  - ' • t <sn 


Water  Use 

r.  Water  Supply 


i Agricultural  dialge 
lit  r 1 1 ;at  ion  (Sludge 
ipt  ion  • 1 
( antra*  tual ) 


3.  Ria.re.it  ion  I,  Open  ‘^wuc 


ITvivulrs  potential  lor  drvrl«ifm*nt  of  m relational  and  envi ronmrnta I n riidor>  ai  >iig 
simr  300  miles,  nrirtjrr,  of  stream  Viditioml  potential  i prnvi.Wdhs  tin  mi.il  ami 
sii>urb.ui  storm  water  nn*’i*wlarnT  , and  by  treatarnt  plants  with  sufficient  *a|wnit»  to 
•muntain  through  flows  (or  select  ivr  fishery  i^wundmrnt 
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* PntCSDI.O  PAOE  ELANK-NOT 


tl  *:d 


*M4aky  nt  others  nauo3>  by  ai.iiknatiyh  iii 


aiiCAOi  sumi  ix>  of  lakf:  miuikan  s*n«r  aria 


MMLTS  (M  (]IAM.i>  HktlJUJ*  MV  MAN 


S*nih  ARIA 

iamiwnix; 

(HI (Hi  (IM3KN13I 

(W4JC.  Of  SYST1M 
KliJUIRli)  1AM  IS 

TAXPAYER. 

STRIAE 

GWUFS 

EA»«S  RESIDI-NTS 

IV  LAW)  VALUES  a/ 

I fotent  lal  Ui  recovered  Minor  losses 

Losses  c/  fnm  property 

tax  rolls  for 

purchased  Levis 


Anything  m addition  to 
reiaiiurseaaent  for  either 
income  protection  (leased 
lands)  or  the  full  Market 
value  of  lands  and  relocation 
assistance  inherent  in  the 
potential  displacement  of  soar 
29,600  people. 


2.  Potential  Unpaid  - 
for  Gains 


V.  REVEMKS  KRLM  KhCYllINL 

~i  mx*  v 

I.  Agriculture 


Tar  revenue 
gain  and 
increase  in 
property 
value. 


(nhmtced  pro- 
perty value 
along  streams 
of  iap roved 
quality. 


2.  Industrial  Atanufactunng 


Provided  additional 
lmid  for  other  uses 
due  to  abandonment 
of  existing  treat 
ment  plants. 


Potential  increase  in  crop 
production.  Capital 
i^irowents  to  land 
(drainage  4 irrigation 
systems)  for  rural  storm 
water  program. 


Treatment  of  rural  runoff 
amy  stimulate  agricultural 
production. 


Industries  ex  Sufficient  quality  in 

pericnce  treated  water  to  meet  must 

increase  in  waste  industrial  process  needs, 

water  treatment  costs. 


3.  Power  Plants 

VI.  PffLOYMJfT  a/  Potential  employment  ranging  from  some  1 1 , 1 30  persons  in  1990  to  12,S10  persuis  in 

2020  to  operate  and  maintain  highly  technical  mm  opal  and  storm  water  treatment 
plants  and  related  works. 


VII.  IMSTITITTICNAL  a/  Exceeds  current  planning  goals  for  regionalization.  Coordination  throughout  the 

study  area  would  be  necessary  and  would  involve  adoption  of  contractual  and/or 
consolidation  arrangements.  Sludge  management  program  would  also  necessitate 
cooperative  arrangements  with  outlying  area  of  influence. 


VIII.  COST  Oh  PLAN  QflLLICW)  a/d/ 

1.  Capital  Costs  (Present  11,993 

Worth) 

2.  Capital  Gosts  (Average  $1 l 8 

Annual) 

3.  Operation,  Maintenance 

4 Replacement  Costs  $3C4 

(Average  Annual) 

4.  Total  Average  Annual  $422 

Costs 


S.  Industrial  Pretreatment 
Costs  (Average  Annual)  **/ 


Ranges  from  $S0.U  (19  2> 
to  $103.7  (1990) 


IX.  QWKES  IN  PUBLIC 

roemwtty 

(HW’NL  ttvm  or 

IW W13  FWMTEAN  a/ 


Decrease  in 
disposable 
incemm  caused 
by  increase 
in  sewer 
Carnes. 


Enhancement  of  property  values  and 
potential  for  increase  in  total 
recreational  opportieiities.  Incur 
veniencr  during  construction  mvd 
some  disriptian  to  camuuty 
cohesion  and  growth  patterns. 


Anxiety  from  leasing  and 
interest  acquisition  pro 
ceedipgs. 


NOTES 

a/  Applies  to  utilizaticn  of  sludge  for  retlanaticn  of  surface  mines  and  Hater  Reuse  Option  * I (2064  M.1D  (3200  cfs)  constraint). 

b/  Based  on  2020  requirements  being  purchased  in  1990  imless  phasing  indicated,  bxcludrs  some  1,190  acres  already  owned  in  the  study  area  that  would  be 

Incorporated  into  system  (plant  or  access  points). 

c/  Potential  in  rec  overed  losses  are  generally  considered  to  be  any  real  or  imagined  losses  in  excess  of  net  average  annual  incuar  for  omiers  of  leased 
Tands,  or  in  excess  of  the  full  market  value  for  the  purchased  Imids  and  relocation  assistance  available  undrr  the  provisiot  of  the  Ikulorm  Relocation 
Assistance  m*i  Real  Property  Acquisition  Policies  Act  of  1970. 

d \J  As  semes  that  the  federal  taxpayer  will  finmur  7b  percent  of  the  capital  costs  mid  that  the  study  area  taxpayer  will  f i nance  the  remaining  2S  percent 
of  the  capital  cost  (less  any  assistance  the  States  imy  elect  to  caifrinute)  plus  100  percent  of  the  operatic*),  maintenance  an  epia.  wnl  costs,  provided 
tha  plan  is  certified  by  the  designated  regioial  clearinghouses  and  the  States  and  approved  for  funding  ixidrr  the  construe t ion  grant  program  of  the  INTA 
All  coats  are  <cagiuted  over  SO  years  at  S.S  percent  interest  rate. 

•/  (mt  level  incurred  by  industry  for  pret rwtiwit  prior  to  discharge  into  regicaial  system.  This  cost  is  not  irw  haled  in  the  cost  estimate.  Keiw 
hors  able  cost  (user  fee)  incurred  by  regional  system  and  included  in  the  estimate  vanes  with  t leatamt  tnhnolog>  liwrvri . total  u.vl  level  to  both 

industry  and  regional  system  will  be  less  thmi  that  requi  red  if  industry  would  totally  pretreat  its  waste  load  m site  to  MU'  quality  goals  lurthei 

more,  the  total  cost  represents  a level  of  i n vest  ment  which  is  generally  less  than  that  required  to  meet  current  standards  with  ackhtunal  capital 
investments  estimated  to  be  offset  by  operaticaial  savings. 
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SUMIUtt  OF  IMPACTS  FKOfUH)  BY  4UTONATIVE  111 


OUTLYING  ARIA  OF  1NFLUKNL2 

ILLINOIS  INDIANA 

UWMXS  OF  SYSTB4  (WMS  OF  SYSTW 

RH^UIRH)  LANDS  OHO*  CONtHiNH)  OHO*  CONCERNED  KfcqUIKU)  LAM  IS 

IMPACTS  Ok  CHANGES  WOBUCED  BY  PLAN  FARM1RS  RESIDENT  GROUPS  tOOfS  FAJMRS  RES  IDIOTS 

I.  ECOLOGICAL 

1.  Water  Quality 


2.  Air  Quality 


3.  Aquatic  Life: 
(a)  Fishery 


lb)  Other  Biota 


4.  Terrestrial  Attributes 
(Wildlife) 


1 1 .  RLSOURg  REQUlRLMiNTS  a/ 

1.  Electrical  (Megawatt  The  associated  inves  trait  program  may  increase  both  the  area's  prime  loan  interest  rates  and  the  considers  ' 

Hours/Day)  power  rates. 


2.  Natural  Gas  (Million 
Cii>ic  Feet /Day) 


3.  Chemicals  (Tans/Day) 


III.  WATER  (,  LAM)  USE  CHANGES 
Water  Use: 

1.  Water  Sigiply 


2.  Water  Damages 


3.  In  Stream  Recreation 


4.  Caanrrcial  Navigation 


Land  Use: 

1.  (hanged  land  Uses: 
a.  Fee  fYirchase  b/ 


b.  Restoration  of 
Surface  Mines 
(Sludge  Option  12 
Contractual) 

2.  Intensified  land  Use: 

a.  Irrigation 
Facilities 
(Contractual ) 


b.  Agricultural  Sludge  Phased  least r*  of  acreage  looses  need  for  local  cavities  to  in  Riased  leasing  of  acreaee 

Utilization  (Sludge  ranging  from  47,300  (1990)  corporate  long  term  agricultural  com  ranginn  fn*  9,700  (1990) 

tuition  #1  to  S7.000  (2020).  nitments  in  land  use  plans.  to  10,100  (2020). 

Contractual) 


3.  Recreation  ^ Open  Space 


Increases  use  po  Increases  use  po 

tential  of  42,300  tcntial  of  8,700 
acres  by  2020.  acres  by  2020. 
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SjrnVRY  <*  l^•*LTS  noiUD  HY  ALTERNATIVE  III 


mmviM;  aw*  <»  irruMMi 

ILLINOIS  INDIANA 


t)W*3Ls  it  SYSTIN 
RUJL'  IRH)  LAJftS 

D®ACTS  OR  UlANGES  WllUlbl)  BY  PLAN  l-AWWLS  RESIDENIS 

IV.  LAN1*  YUllS  a/ 


l.  tent ial  Unrvcovcred  Any  tiling  m addition  to  rcim 

Losses  c/  hursem-nt  for  both  iivomr 

protection  mJ  long  term  cap 
ttal  gains  (alternative  it*es) 
for  leased  lands. 


2.  latent ial  Unpaid 
for  Gains 


(INNBtS  of  SYST1W 

(THOR  ouNcwfe)  emu*  avesue)  ri*jiiwi>  lamjs 

CROUPS  CROUPS  I AMMHts  RFSIUBflS 


Anything  in  addition  to  rei* 
bursemrnt  for  both  lncoar 
protection  and  long  term  tap 
ital  gains  (alternative  uses) 
for  leased  lands. 


l\)tcntial  for  increase  in  land  values 
and  economic  ha.se  due  to  reclamation 
of  surface  mines. 


V.  REVENUES  HMH  RECYCLING 
h HH jst:H7 

1.  Agriculture 


Potential  for  net  lnccw  gain  !\>tential  for  reduction  in  demnd  for  Potential  lor  net  income  gain 

from  nutrient  recycle  in  lieu  comae rc ial  agri  fertilizer.  from  nutrient  recycle  in  lieu 

of  cunmervial  fertilizer.  of  caamervial  fertilizer. 


2.  Industrial 
ftinufacturing 


3.  IY*«er  Plant'. 


VI.  1MP1UYM1NI  a/  Patent  ial  for  employment  ringing  from  some  380  I\>tential  lor  c^doymcnt  ranging  (n*  sobk  70 

persons  in  l‘*90  to  110  persons  in  2020  to  operate  persons  in  1090  to  80  |«ersons  in  2020  to  operate 

and  maintain  the  sludge  management  program.  ano  maintain  the  sludge  management  program 


VII.  INST  inn  HINiVL  i/  Cooperative  arrangements  and  coordination  of  sludge  utilization  sites  required  in  order  to  insure 

c cxq>  1 1 unc v with  Counties'  land  use  plans. 


VIII.  COST  Of  PLAN 

rr  nnuan  a/  d/ 

1.  Capital  Costs  (present 

worth) 

2.  Capital  Costs  (average 

.inn  id  1 ) 

3.  Operation,  Maintenance 
fi  Replacement  Cost 
(average  .uuiikiI) 

4.  Total  Average  Annual 

Costs 

5.  Industrial  Pretreatment 

Costs  (average  imuil)  e/ 

IX.  < 1 l/\Ni IIS  1 S HUM  It  Anxiety  (mm  leasing  .irrangcmu-.t • and  the  effects  that  sludge  utilization  program  would  have  on  land 

T'j’TnK  iTWTPNIM.  use  and  future  growth  patterns 

wurm  nr  nnwwn* 

AND  liTACTS  I MW  1'IAS  a/ 

NOTLS 

a/  Applies  co  utilization  of  sludge  for  reclamation  of  surface  mines  (Option  #.’)  .end  Water  Reuse  cation  * I (2,Ot>8  Mf.7>  (3,200  cf\)  constraint). 

b/  Based  on  2020  requirements  l*e.ng  (tmhased  in  1990  i»iless  jiha*  ing  indicated.  fju  liales  seme  1, 1**0  acres  already  tamed  in  the  study  arra  that 
would  he  incorporated  into  system  (plant  or  access  points) 

c/  Pitential  i*t  recovered  losses  are  generally  , rav  idered  to  he  .uiv  real  or  imagined  losses  m excess  of  net  average  annual  interne  foi  iwr  of 
leased  lands,  or  in  excess  f the  full  nstrlet  v.i hr  for  Hie  purchased  lands  and  relocation  assistance  available  tatder  tier  provision  of  the 
llhiform  Relocat  ion  Assistance  uni  Real  Property  Acquisition  Itolicir-  \r  nf  19>p. 

J/  Assnaes  that  the  federal  taxpayers  will  tiryime  ?S  percent  of  the  capital  costs  and  tlwt  the  study  area  taijcavn  will  finance  the  remaining  2S 
percent  of  the  capital  o>  t (less  any  i sistancr  the  'dates  mo  elect  to  contribute)  pice-  100  percent  of  the  operation,  maintenance  and  replace 
mrnt  costs,  provided  the  plan  is  certified  by  lesignatod  regional  c lewr  i ngbousev  and  the  '-tales  and  approved  for  finding  mder  tbr  c cars  t n*  1 1 on 
grant  program  of  the  tl.S.  I I’.A  All  costs  .ire  cimgaited  over  SO  years  at  S.S  percent  interest  rate 

e/  Cost  level  incurred  by  irwfcistrv  for  pret  rwtamt  prior  to  discharge  into  regional  system  This  cost  is  not  included  in  tlce  cost  estimate  Weim 
hursahle  cost  (i*er  tee  i incurred  by  reg  i •ml  system  and  u%  1 laird  in  the  prefect  estimate  vane-  with  t rent  mrnt  tn  lino  logv  tkmapvrr , total  cost 

level  to  both  industry  and  regicgul  -v'tra  will  be  less  tfwn  required  if  irahr  trv  would  totally  pretreat  its  wasteload  <»»  site  to  M*T  quality 
goals,  furthermore.  the  total  > ost  repre  rnts  a level  of  mvr  tartit  «dii«h  i*  eenrrallv  less  than  tfiat  required  to  meet  current  standards  with 
additional  capital  investment*  rsfirnitrd  •«<  t>e  offset  bv  <5ieT:»f  um.il  sa  v I ng  » 
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1 W III 


■ST  or  STA7W 


■n  or  Mcnoi 


:acts  m aiMta.s  puuuaid  ky  * u* 

I.  U1XUUUL 

1.  mice  Qality 


Air  Qml  ■ tv 


IU.PMS  INDIANA 


onu  omzbcd  nc  naticm 

OBUP*>  A SMNDl 


I NTIJMA1 1 (KAJ 


JUl«'  Current  l((lwt 
* •««  9*1  tty  cuidel  ivi  Hits 
plai  miU  cat rlbute  n»  pro 
porti«Ml  skin  of  tha  iuu> 
•(forts  for  nesting  PU2  W pool* 


f>M  consistent  kith  ari 
fte™*  for  rails t« 
U both  Stair- . 


:iol 


i to  potetlal  for 
OMtlar  tilts  Md  other  water 
ratatro  roods  I— frtod  by 
tbs  kur  bsswtn  CauscU't 
(saisAadr  Basin  Studios 


Otelstet  with  currant  Federal  Air  Qmllty  Act 

te*rMMts 


S MfMtic  Ufa: 
(a)  Milan 


(k)  Ottor  Biota 

«.  Tarsoa trial  Attributes 
(Midlife) 

II.  Mhiiats  BBlLJIKStlfrS  tj 

I Elodncal  (INpaott 
IMms/IMy) 


1 (Maori  u*-*  (Million 
QM(  forty  lay) 


\ iteacal* 


( Ton*/Day  I 


Contributes  to  States'  piugrte  for 
throwing  st  roan  protetlon  af  sport 
fishery. 


Contributes  to  seating  a par 
ttan  of  the  deficiency  la 
fishing  apportion  ties  la  the 
study  area. 


for  Mar  laply 
Areas  14  #4*  by 

9,770  (IP*)  mi 
11. BOO  (1C 70) . 


Area  U by 
(It*) 
(2020) 


,*TW, 


Isaacs  are 
concerning 
(nuclear/ Tc 


I for  dec  is  ims 

typo  af  tel 

Mil)  t«  be  Mad 


md  sit  lap  of  sw  power  plmts 


Potential  rote  1 1 on  to  ova  liable  supplies  cauld  ipou  dtcisiM  to  u»e 
aitemotivo  fuels  thereby  increasing  coats  far  air  enisslM  cant ra Is 
tel  ccnauppt  taa  any  affoct  growth  pat  term , ousting  csntroctual 

trranpananu  and  comndity  newanonti 

lactoaaad  ted  for  troatent  chnaicoli  will  nps-r  «AM  power  hn4 
for  Mnufacturtag  and  cantrtbuta  to  a hi  pier  resource  ccte^tion  rate 
md  possible  taut  pries  of  cbaoicals 


fulfills  goals  of 
ra levant  can 
MtNtm  iroigps. 


tew i ms  e tension  of  natten's  power  base  Inovt  nerd  (or 
•ovlow  of  policies  regarding  estent  to  idm.1i  this  and  other 
cenpatitive  power  needs  will  bo  art. 


teeires  a^ansien  ol  nation's  furl  hose,  looses  noed  for 
review  ol  policies  regarding  priority  of  natural  go*  md 
•tber  alternative  finis  for  boiler  (incineration)  furl  in. 


ite*"  °(  thi-  or 
other  sltemat  Jie- 
fial*  ns*  be  r»*iu. 


botent isl  increase 
is  unit  prices  af 
ainod  or  oanufactumi 
ihmiul- 


in  mt»  m m*»  use  pawns. 


iMOsas  naed  for 
real  location  ol 

UAa  MAlgan 


stom  Mtor  nasaff  central  roaui ret 
coordination  of  flood  plain  — lalnirt 
studies  md  possible  npplMMtal 
funding- 


Preclude*  additional  mvestnaat 

ta  anat  MUM  lavontorled  naad 

for  study  area. 


my  preclude  additional  I* vastest  tetipla  porpm e 
to  anat  MCCX  intetoriad  naad  for  *•'*  pteidas 
study  areas  pMMttnl  sawings 

in  federal  related 
f"T* 


‘*a,rona  ixarrt  n^<roval  md  U s leaiads  u r 
• "t  anr  hr  rrqui  rvJ  lor  ini  rrased  vithdra 
Iron  Lake  Midi tym  if  UP-  Lenient  in  n-mr 
ib*t ion  *1  pr o*e«  to  be  a prrd' Ics 


Contributes  to  potential  for  Mating  States  Md  *DCK  inventoried  needs  for 
water  based  recreatlM 


Defers  long  term  need  for  i awes  tent  tetlplapsnpaae 
If  real  lac  at  ion  of  water  scop  lies  in  telps  provides 
study  area  changes  regiano  i«  ippar  poeantul  savings 
llllanls  Waterway  tfitn  In  Nm)  routed 

ptngfdM. 


*tei  ms  tha  aesthetics  af  tha  surface  atnas  Md  Increase*  tha  potential  far 
Mating  local  md  Slats  Und- related  woods  at  a rateod  intetent  level. 


2.  lateai f lad  Lmd  Ubo 
a.  Irrigation 
facilities 
(Cm  tract  ml ) 


b.  J^iculiursl  slute  PMMtlnl  far  retaining  ante  lMd  In  agri cultural  pretetlM  thM 

■till ration  (Sludpa  ardlanrtly  be  tte. 

IptM*  1 1 Cant  roc 


I acre  aas  i potential  far  mot 

portlM  of  invontor lod  ten 

(teal  deficiency  la  ttu*  i 
by  rote  lag  tha  repaid 
financial  Inmstnaat 
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SIMMOT  at  M*crs  HttlUUi)  vr  ALTHOtHTIVt  111 


UJJJVA/fT  H STICK,  a 
UPTUt  NISSISSim  RIVUt 
V4)  (3UA1  WttS  RH'dOf 


Potential  lor  incorporating  sludge  disposal  with  the  recycling 
of  solid  wastes  aid  generate  synthetic  fuel  and  other  recover 
able  by  products. 


this  plaa  in  agricultural  produclioi  could  be  c 


Potential  for  State  assistance 
)ob  relocation  and  labor  trair 
prog  raw 


for  labor  training 
program 


VIII.  OKI  i»  I1AN 

T 'nu.Ktn  .«/ 


looses  need  to  coordinate  inter 
county  transter  of  sludge.  Inabling 
legislation  necessary  to  aodify 
present  institutional  aral  financial 
constraints. 


i the  infant  of  PL92  SOO. 


. Hva.ls  IN  ltiw.li 
rwiTTTfff  rrwmiM 
mm  i nr  raw  wttt 

Vi  IHTV1S  IMP  I'lAS  . 


contributes  to  the  States'  efforts  t 
■ret  water  quality  goals.  Provides 
potential  fot  iwroving  the  strean 
qualitt  ml  aesthetics  in  surface 


Hrsponsive  to  «vd  increases 
potential  for  concurrently 
areting  an  array  of  water 
and  related  laid  needs 


l*ets  the  intent  of  PU2  1 


.'OiO  r>s|uirenmt>  being  jamdvised  in  l^KI  cmlo"  ph.-ising  wslicated 
■ncor)eirated  mti>  system  (plant  nr  access  point -I 


hI  Mater  Merer  lotion  »|  l.'.nM  «T.n  (\.«HI  cfs)  const  raint ) . 
a li»U-.  soar  I .I'M'  acres  already  owned  in  the  study  area  that 


1/  Riimtial  'air 
leased  I ends 

(bit for*  Mel« 


losses  are  gotwriM.  .onsidered  to  Is-  im  roil  or  i refined  losses  in  ewes*  of  net  avenge  anrwnl  iixar  tor  ««•  rs  of 
i,  ess  .1  the  full  market  ralue  for  the  fsm (vised  lands  and  rclocaticwt  assistance  available  laalcr  the  provision  of  the 
i - laiv  r irvl  Meal  ITnperty  Ac  qui  • 1 1 ion  Willies  Vt  of  l070 


4. sure*  iiwi  the  itslrral  taapayers 
percent  of  the  capital  cost  I less  . 
•ill  . o-t-  presided  the  plan  I-  cl 
grant  prngra*  • tlie  n i P ' 


will  1 1 iciih  e 7S  percent  of  the  capital  costs  uhI  that  the  stub  area  fa  sprayer  will  finance  the  remaining  li 
in.  . sist.ime  the  Mates  any  elect  to  cwtr  ihutc-l  plus  l«t  pen  m(  „f  the  t^errtlinn,  ennlMMr  uwl  replace 
erf  if  ud  hv  des  ignited  repiuml  c Imirinphnrers  in'  the  Matos  and  approved  for  fees  ling  leidri  the  ccnstiwt  ion 
Ml  msts  are  imputed  over  SO  vranrs  at  S.S  percent  interest  rate. 


e/  U«t  level  mu 
Sjrsah  I r ■ ust 
level  to  Imith  i 


industry  for  pretrcuwnt  prior  to  dischiree  into  regional  sV'trm  Hus  cost  is  not  in  luWsI  in  the  coat  estimte  Ret 
rrisl  h»  rev i one  1 sv'tim  and  ir»  1 rated  in  the  protect  estiwte  furies  with  I rentwmt  technology  Ikarever,  total  coat 
yi  nil  .»  i is*  will  hr  loss  tlun  resiuired  if  industry  would  totally  pretreat  it'  restc-lond  on  site  to  CjUallty 

l r..-t  repriscsu  a level  of  investment  which  i-  grnrr.illv  less  Hun  that  rtspuresl  to  nret  current  standard*  with 
l.wtcsl  to  hr  offset  h»  nperttinml  saving' 
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TABLE  G-XII-4 


SUMMARY  OF  IMPACTS  PRODUCED  BY  ALTERNATIVE  IV 
(5  Land  Treatment  Sites) 


Chicago- South  End  of  Lake  Michigan  Study  Area 
Outlying  Area  of  Influence 
Rest  of  States,  Region,  and  Nation 
and  International 


PAGE 


G-XII-29 

G-XIT-3T 


G-XII-53 

G-XII-33 
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SUWAJW  OF  WATTS  PRODUCT!)  BY  ALTERNATIVE  IV 


(HICAflO  - ST UTH  mi)  OF  LAJCF  MICHIGAN  STIDY  AREA 


WAITS  OR  Q1ANGES  PRODUCED  HY  PI  AN 


Water  Quality  Output 


(mg/liter) 

BOD  2 

W»sphorus*  0.01 

Nitrogen  2 

Suspended 

Solids  0 

Total  Dissolved 
Solids  S00 

•Without  any 


consideration  for 
hackgrouid  level 
m soil  column. 


I.  BCOIPGICAL 

1.  water  Quality 


2.  Air  Quality 

3.  Aquatic  Life: 

(a)  Fishery 

(b)  other  Biota 


OWNERS  OF  STSTB4 

STUDY  AREA  LANDT1WERS  OTHER  QnNCTRNFP  RBQUIREJ'  LANDS 

TAXPAYBLS  ALONG  STREAMS  (HflfPS  FA»f*S  RFSIffHTS 


Produces  measurable  increase  in  dissolved  oxygen.  ReAices  phosphorus  and  nitrogen 
discharges  from  mmicipal  and  industrial  sources  and  the  first  2.5  - 2.85  inches  of 
storm  water  nnoff  by  ami  97  percent,  respectively  thereby  reducing  potential 
for  algal  blooms. 


Plan  would  facilitate  efforts  to  attain  desired  Aerosols  will  he  present, 

ambient  levels.  hut  should  not  constitute 

a hazard. 


lYovides  an  enhanced  ecosystem  for  increased  production  of  desireble  species. 
Increases  the  standing  water  biotic  (aquatic  organisms)  ccamuuties. 


4.  Terrestrial  Attributes 
(Wildlife) 


Increase  in  birds  and  other  animals  which  feed  on  aquatic  organims  inhabiting  the 
inproved  watercourses  and  standing  water  infxxvKinents . 


1 1 RES!  URGE  RflQUlRtttyrS  a / 

1.  Electrical  (Megawatt  'Ywer  needs  range  from  some  22, 000  (iRQO)  to  2b, 000  (2020).  The  associated  investment 

Itours/Day)  progTaa  nay  increase  both  the  area's  prime  loan  interest  rates  and  the  consumers' 

power  rates. 

2.  natural  Gas  (Million  .. 

Cubic  Eeet/IWv) 


L iHemnals  (Tons/Day) 


III.  WATER  AND  LAND  USE  CHANGES 
Water  Use 

1.  Water  Supply  This  plan  would  meet  the  area's  water  si^iply  requirements  over  the  next  50 -years  ana 

eliminate  the  current  depletion  of  grouid  water  table  in  the  western  portion  of  the 
Illinois  area. 


2.  Water  Itamages  Provides  significant  reduction  of  overflow  on  some 

09,900  flood  plain  acres. 


3.  In  stream  Recreation  Provides  enhanced  potential  for  water  based 

recreational  opport unties.  Ingioses  need  for 
decisions  regulating  flow  distribution  and  stream 

usage. 

4.  (iwmercial  Navigation  Redistribution  of  flows  and  lock  pu^iagc  sufficient 

to  sustain  projected  water  borne  traffic. 


l.and  Use 

1 . Cfuinged  Land  Uses 

a.  Fee  Purchase  b/  63,200  acres  acquired  for  the 

storm  water  management  systems. 


b.  Restoration  of 
Surface  Mines 
(Sludge  Option  12 
Contractual ) 

2.  Intensified  I .and  Use 

a.  Irrigation  Provides  basis  to  control  growth  patterns  and 

Facilities  maintain  balance  between  intensive  area  develop 

(Contractual)  ments  and  open  space  usage. 


lYiased  leasing  of  acreage 
decreases  with  changed  land 
use  from  116,300  in  1<*>0  to 
87,100  in  2020 


b.  Agricultural  Sludge 
Utilization  (Sludge 
t^tion  *1  Contrai 
tuml) 


3.  Recreation  f,  (pen  Space  Provides  potential  for  development  of  recreational  and  envi rammtil  corridors  along 
same  SOO  miles,  or  more,  of  stream.  Additional  potential  1 % provided  by  the  rural  and 
suburban  storm  water  lafxxffMtaents. 
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f FRSCliDIiC  PAOb. 


LAIDwMCT  fTLi-'.  '-D 


SIM4ARY  01  IMPACTS  WrtXJCED  HY  ALTWNAT  I VI.  IV 
QilCAGD  Sturm  IN»  (»-  IAtt  MIQIIGAN  STWt  AWA 


IH’ACTS  OR  OIANGES  PRUfJUCU)  BT  PLAN 

IV.  LAW  VALULS  j/ 

l.  latent ial  lln  recove  red 
Losses  c/ 


STUDY  AREA  LANrWNLRS  (TI1IER  CONCERNED 

TAXPAYERS  A UNi  STREAK^  CRtllPN 


(MfARS  OF  SYSTIJt 
RHJUIRID  LAN!  IS 
I AHM.RS  RLMUA'IN 


Minor  losses 
from  property 
tax  rolls  for 
purchased  lands. 


Anything  in  addition  to 
mrt>ursement  for  either 
income  protection  (leased 
lands)  or  the  full  market 
value  of  lands  and  re lo 
cation  assistance  inherent 
in  the  potential  displace 
went  of  same  17.S00  people. 


2.  I' 'tint  ial  Unpaid 
for  Cains 


v . KEymms  iiitw  wnn  im- 
f,  RTU5Fa7~ 

1.  Agriculture 


Tax  revenue 
gain  and  in 
crease  in 
property 
value. 

Enhanced  pro- 
perty value 
along  streams 
of  wpruved 
quality. 

Provides  additional 
land  for  other  uses 
due  to  abandonment 
of  existing  treat 
ment  plants. 

Potential  increase  in  crop 
production.  Capital 
laprovements  to  land 
(drainage  mid  irrigation 
systems)  for  rural  storm 
water  program. 

Treatment  of  rural  naioff 
mav  st imitate  agricultural 
production. 

2.  Industrial 
Manufacturing 


Industries  experience  Sufficient  quality  in  treated 
same  increase  in  water  to  meet  most  industrial 

wastewater  treat  process  needs 

ment  costs. 


3.  Power  Plant- 


VI.  IMPUTYki-NT  a/  Potential  for  employment  decreasing  from  some  2,t>00  persons  in  1990  to  2,110  persats 

in  2020  to  operate  and  maintain  storm  water  management  program  and  the  conveyance  and 
redistribution  systems. 


VII.  INSTlTin  1QN,M  a/  Exceeds  current  planning  goals  for  regionalization.  Coordination  throughout  the  studv 

area  would  be  necessary  and  involve  adoption  of  contractual  and  or  caisol idat ion 
arrangements.  Treatment  of  wastewater  and  the  sludge  management  program  would  necessitate 
cooperative  arrangements  with  the  outlying  area  of  influence. 


VIII.  COST  Of  IAN 

U MUJ.Ufir.i/  d/ 

1.  Capital  Costs  (present  $1,704 

worth) 

2.  Capital  Costs  (average  $104 

annual ) 

3.  Operation,  Maintenance 

f,  Replacement  Cost  $177 

(average  animal) 

4.  Total  Average  Annual  $28 1 

Costs 


. Industrial  Pretreatarnt 
Costs  (average  annual)  c/ 


fcaiges  from  30.0  (1972) 
to  103.7  (1990). 


IX.  (3iV*.7.‘'  IN  HJF1.U' 

TOmrmf  rrwrRMNc 
STPTTT  «T  HTW  WITT 
OTTT  TMTSCT''  TOV  TTAN 


Uecrease  in  Inhancement  of  property  values  and  Anxiety  irom  leasing  and  interest 

disposable  potential  for  increase  in  total  acquisition  proceedings 

income  caused  retreat  iaial  apportion  ties.  I neon 
by  increased  vcnience  during  c instruct len  and 
sewer  charges,  soar  disruption  to  iirnmnity  cohe 
sion  and  growth  patterns. 


vm.s 

4/  Applies  to  utiliMtim  of  shOir  tor  m Lastioi  of  surfKe  »inrs  (lotion  12)  anJ  Kalrr  House  lotion  *1  (2.0M  »«>  O.200  cf*)  . iTCfmntl . 

b/  Hascsl  on  2020  rafui  nmrm.  brio,  i4mh.is.-J  in  1W0  mlrss  indiofeil  Lu  lulrs  s.«r  1.1*1  » rrs  alfrAilv  .n  It.  study  «rr«  th«t 

would  be  incorporated  into  system  (plant  or  access  prints). 


c/  fYitential  i*»recov*r*d  losses  are  generally  considered  to  be  anv  real  or  imagined  losses  in  ex, ess  of  net  average  omual  i««  lot  of 

leased  lands.  or  in  excess  of  the  full  market  value  for  the  purchased  lands  an.!  relocation  assistance  available  i«hlrr  the  provision  of  the 
Uniform  Relation  Assistance  in.!  Real  Property  Acquis i turn  toll,  tes  Act  of  1970. 


d/  Assuaes  that  the  lederal  taxmvers  will  fuuree  7S  prnent  of  the  ,apital  cost  and  that  the  study  area  taxpayer  will  f inam  . the  .ramming  ?% 
percent  of  the  capital  cost  (less  anv  assistance  the  states  mav  elect  to  contribute)  plus  100  prnent  of  the  operation.  am  ml  man,  r mrwl  rrpla,e 
ment  costs,  provide.!  the  plan  is  certified  bv  designated  regional  clearinghouse-  and  the  Mates  and  approved  for  finding  indrT  the  ..aastnation 
grant  program  of  the  U.S.  I P.A.  All  costs  are  umputed  over  V years  at  S.V  prnent  interest  ratr 


cost  level  incurred  hv  industry  for  pretreatmmf  prior  to  dis,  barge  info  regional  sv'fem  This  ,osl  is  not  »»  lialed  in  the  , ost  estimate.  Reim 
hursable  .ost  user  fee)  incurred  b>  regional  system  arvl  in  hated  in  the  pr>.e,t  estimate  var.es  with  treatment  te.tm.dogs  '‘vrvrr,  total  «ost 
level  to  both  industry  and  regional  -s  '-m  will  be  less  than  required  if  imkr.tr>’  would  totally  prrtreat  its  wastelnod  site  t.  HT  quality 
goals  Eurthemire.  the  total  .ost  represents  .«  level  of  investment  which  o generally  less  than  that  require.!  to  nrc»  current  • l an.  lards  with 
additional  .apital  investments  e-’iawted  to  lw  offset  hv  nperatunul  saving 
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**MAKi  Ilf  WAITS  imiUTl)  HY  AJ  IliKNATIVl.  IV 


IMPACTS  1 illANCl.s  I’KiHUTD  HY  [MAN 


(lrn.Y  IM.  ARIA  tlf • 1N1IJI1H1 


ILLINOIS 

tWNlRS  Of  SYST1I4 
KHJURH)  LANK 

lAKfULS  RhSlIMffV 


imuK  imuwuu 
cruiin 


(rnuK  arnKNiit 
(KIWI'S 


IMMANA 

tWNUCS  Of  SYSTl* 
KiiJUlkHl  LAM*S 
IAMMHC  RlSlIHiNIS 


1.  Water  quality 


2.  Air  quality 


Aerosols  Mill  be  present  but 
should  not  constitute  a luzard. 


Potent ia l for  infrequent  odors  from 
lagoons . 


Aerosol-  Mill  be  present  but 
should  not  constitute  a Itazard. 


3.  Aquatic  lafe: 


(b)  ihher  Biota 


Increase  the  standing  water  biotic  (aquat  u organism:  I 


I.  Terri  * trial  Attributes 
(Wildlife) 


Increase  in  birds  and  other 
animals  which  feed  on  aquat  r 
organisms  inhabiting  the 
lagoons . 


Provides  potent ml  for  increasing 
available  habitat  areas  through  rec 
lamation  of  surface  mines. 


Increase  in  birds  and  other 
.uumals  Uuch  feed  on  aquatic 
organisms  inliabiting  the 
1 agoons . 


II.  KJ.sifJKCl  HI  14 1 1 RIMIN' lb  a/ 

I.  Llectrical  (Mi-gawatt 
Hours/ buy ) 


2.  Natural  f.as  (Million 
Qibic  Keet/lluy) 


rhe  associated  investment  program  may  increase  both  the  area's  prime  loan  interest 


rates  and  the  consu 


Increased  crop  pnxhictiun  will 
inclose  added  fuel  needs  for 
drying. 


Inc  reused  c rop  pnxh*.  t ion  will 
iiH»>se  added  fuel  needs  for 
drying. 


3.  Chemicals  (Tons/Day) 


Chemical  needs  for  treatment 
range  from  2S  (1990)  to  32 
12020). 


Chemual  needs  lor  treatment 
range  (run  .’4  (1990)  to  28 
(2020). 


ill.  WAHK  t,  LW  USr  HIANCI.S 


1.  Water  Supply 


(irouid  water  in  irrigation 
sites  will  change  and  ;ipproxi 
mate  the  quality  of  the  treated 
water. 


(irouid  water  in  irrigation 
sites  will  change  and  approxi 
mate  the  quality  of  (he  treated 
water. 


2.  Water  damages 


lirntrul  of  storm  witcr  runoff  on  irrigated  lands  will  minimize  crop  losses  during  wet  years  and  concu 
rently  provide  -^mr  reduction  in  small  floods  on  local  stre.uti-  . 


3.  In  St  re.un  Recreatn 


ftotential  lor  change  in  water  ha  Inner  dm  to  increase  in  evapo  transpiration  rates  and  civil  rol  of  grouid 
water  table  in  irrigation  sites.  Current  average  ami  low  flow  patterns  in  area'**  streams  woulo  need  to 
be  maintained  by  transfer  from  ('  SUM  waters. 


4.  i <mmrrci.il  Navigation 


l.  Changed  Land  Uses: 
a.  fee  Mirchuse  b/ 


Phased  acquisition  of  n rruge 
ranges  from  32,400  (1990)  to 
40.700  (2020). 


Phased  acquisition  of  ac  reage 
ranges  I run  31,000  (1990)  to 
3b, 000  (2020). 


b.  Restoration  of 
Surface  Hines 
(Sludge  Option  *2 
Contractual ) 


Inc  reuses  use 
potential  of 
I28,t*(>0  .ten's 
by  2020. 


Inc  reuses  use 
potential  of 
128,000  acres 
by  2020. 


2.  Intensified  l.ind  Use: 


a.  Irrigation 
l ac  1 1 ities 
((intractml ) 


lhis«|  leasing  of  ac  re.ige 
ranging  Inn  1 S3, 100  (19»I0) 
to  192.300  (2020) 


Imposes  intent ia I 
for  long  term  cun 
stramt  on  land 
use  patterns  and 
n uremic  base  in 
the  -air  round  mg 
geographic  a)  area 
ranging  in  size 
In*  19S.900  acres 
in  1‘I90  to  24 3, MW 
ac  res  in  2020 . 


In^oses  potential 
for  long  term  cevi 
strain!  on  land 
use  patterns  and 
economic  base  in 
the  suTTOWtling 
grograph  u a ) a rea 
ranging  in  size 
f nrn  221 , 100  ac  res 
in  1990  to  2S6.300 
acres  in  2020 


ftiased  leasing  of  acreage 
ranging  frtmi  1 4b, 900  (1990) 
to  170,700  (2020) 


b \gr  uulttrr.il  dtaige 
UtlltZJltion  (■■  I talge 

Action  • 1 
Cimtrac  t mi  I ) 


1 .ed  leasing  of  acreage 


looses  aiidnl  < (Mi  tmrnt  lot  local 
"srttrs  to  im  orpnnitr  into  l ami  \isr 
p 1 inn  mg  itf’  ire  1 1 ves  . 


Phased  leasing  of  acreage 
ranging  In*  7*1,000  (1*»90) 
to  33,500  (2020). 


kei  rest  ion  U <^mn  > 


lagrxvts  wnul  I reckar  open  span 
-.indies  hut  irrigation  site*, 
wnuld  preserv*  long  term  farm 

h**e 


13'trntial  for  urn  rease  in  rec  rea 
t tonal  lands  and  wildlife  preserves 
thrush  rec  lamation  of  surface  mtnrs 


lagocais  would  reckar  oprn  space 
siWTltfs  but  irrigation  site's 
would  preserve  baig  term  farm 
base 
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SlfMAKY  OF  1HNC1S  WUIHI  HY  ALTWNATIVL.  IV 


IMPALTS  OR  (JIANCLS  WOUJLLD  BY  PLAN 

IV'.  LAND  VALUES  a J 

1.  Kitential  Lkirecovered 
Lasses  c/ 


2.  latent ial  Lhpaid 
for  Gains 


V.  KLVFMJLS  FRtX  RBCYdlNG 

5 RSJst  a7 

1.  Agriculture 


2.  Industrial 
Manufacturing 


ILLINOIS 

OWBLS  OF  SYSTW 
RUJU1RU)  LAMft 

IAWMLS  KLSJ  LENTS 


Anything  m addition  to 
reudjursement  for  Loth 
income  protecticn  4 long 
tern  capital  gains 
(alternative  uses)  for 
leased  lands  or  the  full 
market  value  of  lands 
inherent  in  the  poten- 
tial displacement  of 
1,66$  persons  in  1990 
M\d  2,120  persons  in 
2020. 

Potential  increase  in  crop 
production  and  net  income. 
Capital  i^roweaents  to 
cropped  lands  with  drain 
age  and  l rrigaticn  systems. 


Potential  for  net  income 
gain  from  nutrient  recycle 
of  over  $40/acre/year. 
Agricultural  use  of  sludge 
My  further  stimulate 
production. 


mm-YINT.  ARLA  OF  Hf-'IUBU. 

(HI ILK  OCNCBtNH)  (TDIER  (XNQSNED 

(SOUPS  GROUPS 


Potential  for  increase  in  land  values 
and  economic  base  due  to  reclamation 
of  surface  nines. 


Potential  for  reduction  in  demand 
for  commercial  agri  fertilizer. 


INDIANA 

(WARS  01  SYSTW 
RhqUIRED  LANDS 
I AJM'KS  RESIDBfTS 


Anything  m addition  to  reim 
bursenent  for  both  income 
protection  6 1 cw\g  term  capital 
gains  (alternative  uses)  for 
leased  lands;  or  the  full 
market  value  of  lands  inherent 
in  the  potential  displacement 
of  1,08$  persons  in  1990  and 
1,260  persons  in  2020. 


Potential  increase  in  crop  pro 
duct  ten  and  net  income.  Capital 
lMrovements  to  cropped  lands 
with  drainage  and  irrigation 
systems 


Potaitial  for  net  income  gain 
from  nutrient  recycle  of  over 
$40/ acre/year.  Agricultural 
use  of  sludge  may  further 
stimulate  production. 


3.  Power  Plants 


VI.  (MUimOfT  a/ 


Water  quantity  in  storage  Provides  potential  for  increase  in 
lagoons  provide  potential  local  assessed  valuation  base, 
for  use  as  cooling  water  & 
pu*>  back  peak  pcmer 
generation. 


°otential  for  employment  ranging  frcm  somr 
1,460  persons  in  1990  to  1,810  persons  in 
2020  to  operate  and  maintain  the  treatment 
facilities  and  sludge  management  program. 


Water  quantity  in  storage 
lagocns  provide  potential 
for  use  as  cooling  water  8 
pcmg)  back  peak  power 
gene  rat  ion 

Potential  for  employment  ranging  from  sum*  1,400 
persons  in  1990  to  1,620  persons  in  2020  to 
operate  and  maintain  the  treatment  facilities 
aid  sludge  management  program. 


VII.  INSTITUTIONAL  a/  Coordination  of  the  siting,  management  aid  operation  of  the  treatment  facilities  and  siudgt- 

manageamnt  program  is  required.  Institutional  and  cooperative  (contractual)  arrangements 
required  to  safeguard  local  interests  and  planning  objectives 


VIII.  OUST  OF  P1AN 

(J  WTUTCWT  a/  d/ 

1.  Capital  Costs  (present 

worth) 

2.  Cental  Costs  (average 

auiuul ) 

3.  Operation,  Maintenance 

6 Replacement  Cost 
(average  annual) 

4 Total  Average  Annual 

Costs 


S.  Industrial  Pretreatment 
Costs  (average  annual)  e/ 


IX.  (HANGF^IN  ftfBLlC 

aramr  nr  cnwnKTnt 

SMT  TVfWTC  FTOT  PTOl  a/ 


Produces  anxiety  from  leasing  mvd  interest  acquisition  proceedings,  i r*  enven  i encr  from  const  n*.ticai, 
disngiticn  to  commaiity  cdmsion,  and  changes  in  current  farming  practices.  Provides  potential 
for  increase  in  agricultural  economic  base.  Hr  lia  tarn  r to  ccmmit  local  rrcoun  rv  to  treat  metro 
poll  tan  wastes  mid  forego  o*ei  desired  land  use  and  socio  economic  patterns. 


NOTES: 

«/  Applies  to  utilization  of  sludge  for  recitation  of  siffface  mines  (Option  *2)  and  Water  Reuse  Cation  #1  (2.068  »«»  (3,200  cfs)  constraint) 

b/  Rased  on  2020  requirements  being  purchased  in  1990  i*vles,  jrfiasing  indicated  Fja ludes  suae  1.190  acres  already  «eied  in  the  stub  area  that 
would  he  incorporated  into  system  (plant  or  access  points). 


Potential  ^recovered  losses  are  generally  considered  to  he  any  real  or  .mgmrd  losses  in  excess  of  net  average  anniwl  ,n.«mr  for  <*nrrs  of 
leased  lands,  or  in  excess  of  the  hill  market  value  for  the  purchased  lands  and  relocation  assistant  available  Under  the  provision  of  the 
IJhiform  Relocation  Assistance  and  Real  Property  Acquisition  Pbluies  Act  of  197(1. 


that  the  federal  taxpayers  will  finance  7$  percent  of  the  capital  costs  and  that  the  shah  arm  taxpayer  will  finance  the  rnmining 
of  the  capital  cost  (less  any  assistance  the  State*  mar  elec  t to  contribute)  plus  100  percent  of  the  operation,  amintervmcr  and  rep**  • 


As  si 

•mt *wit« ; 'provided* tJw  plan ' 7«ci™ i H<-j  hr  1 rl«aTin)it».r.r.  ml  the  5t.tr.  .txt  <nnwl  for  futtlinr  tmtrr  the  •tw.tn.tr., 

grant  program  of  the  U.S.  F..P.A  All  costs  are  credited  over  $0  rears  at  S.S  percent  interest  rate. 

C«t  level  incurred  hr  i takes  try  for  pretreatment  prior  to  discharge  into  regional  system  this  exist  is  not  included  in  the  -ns  estimate  hria 
bursable  cost  (user  fae)  Incurred  by  regional  system  and  included  in  the  preiecf  rsriamte  varies  with  treatment  technology  DJwever.  total  cost 
level  to  both  industry  mid  regional  systaa  will  he  less  than  required  if  industry  would  totally  pretreat  its  wasteloa.l  on  s.  ,e  t,  NU3  -jeml.tv 
goals  Furthermore,  the  total  cost  represents  a level  of  investment  which  is  generally  less  than  that  required  to  meet  current  tarelards  wilt, 
additional  capital  investments  estimated  to  he  offset  by  operational  saving' 
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■ST  CF  STATES 


of  tvmm 


■■ACTS  rn  UMKE  ■—in  ri  PLM 


ILLINOIS  1WUMA 


KL£VAffT  FOVKIC  CF 
LFTWt  MSSISSim  RlVth 
mm  (MM  LAOS  KQ(K 


1KTI  JFMThMAl 


EumA  suu.  CUT  I Hit  effluent 
sad  aster  quality  pndr  lines  This 
plni  aouid  contribute  its  pro 
I — r* i — I shoo  of  the  States' 
efforts  for  Meting  PL92  $00  goals 


I floe 

tributes  to  psUstiil  for 
Meting  this  ■*■**"  J 

related  neadi 


toned  by 
Coacll's 
Studies 


tlM  |diisid  goals  of  PL92  $00 


PLm  Mould  be  etna  ls  tent  with 
curTMt  progreM  for  air  Mission 
control  in  both  States. 


Plea  consistent  with  currant  Federal  Air  (Jmlity  Act 
raqtu  ranMts . 


1.  IgntK  Life: 
(a)  Fishery 


Untnbutns  to  States'  progrM 
for  lep rowing  straen  production 
of  sport  fishery. 


Contributes  to  Meting  a por 
tian  of  the  deficiency  la 
fishing  uppuituiities  la  the 
stufy  area. 


Fulfills  goals 
of  relewMt  un 
serration  groups 


(h)  Other  biota 


4.  Terrestrial  Attnbuu 
piildlife) 


Provides  potential  tor 
contributing  to  the  nigra 
tory  waterfowl  needs. 


1.  Electrical  0%-gnntt 
Murs/Day) 


Increases  dend 
Power  Scajplr  Areas 
14  | 40  by  11,200 
(1990)  and  15,100 
(2020) 


Increases  daMnd  for  laposes  need  for  dec isleaa 
Pmwt  -Skgply  Area  12  coacftiunj  type  of  fuel 
by  10 , §00  (1990)  aid  (nucleer/foasil)  to  be 
12,200  (2020).  used  aid  siting  of  new 

power  plants. 


2.  Mtural  Gas  (Million 
Udm  Feet/ Day) 


5.  ChMicals  (Toea/Dey)  Increased  daand  for  treetaait  chaaicals  will  not  affect  current 

production  Mrkets. 

III.  W AND  LAW  Ug  QIME. 

I.  to  ter  'Apply  looses  need  for 

reel  local  icn  of 
Lake  Michigai 
withrtr— Is  aid 
assessnait  of 
coat  sharing 
arraigMants 


Precludes  additional  in 
inventoried  needs  for 


Store  water  ruioff  control  requires 
coordination  of  flood  plain  aaiage 
Mt  studies  aid  possible  supple 

nMtal  heading 


May  prec  lude  addi  t unal 
limes taent  to  Met  MRUXi 
inventoried  needs  tor 
study  area. 


5.  to  StrwM 


to  potential  for  Meting 
iter  based  rec  reat  len 


States  aid  MK2K  inventoried 


toquiras  eapMsion  of  nation's  power  base  l^aoses  need 
for  review  of  policies  regarding  extant  to  idiich  this 
■ad  other  cn^wtitive  power  needs  will  be  net 


Increases  denand  cm  nation's  fuel  base  laposes  need  for  leun  of  this  or 

teviaw  of  policies  regarding  priority  of  natural  gas  or  other  alternative 

other  alternative  fuels  for  i»e  in  Meting  agricultural  furls  My  hr  rrcjui rad 

related  needs. 


Sap  raw  liurt  approval  and  II.  S.  (jwiada 
agrr neent  way  he  rajui  red  for  UK  rraspd 
withdrawal-.  Ina  Lake  Mlihigan  if  Tlf> 
i on  tent  in  Nnse  (pticn  »1  proves  to  he 


Multiple  purpose 

•Msipa  provides 

potoat  lal  savings 
to  Federal  related 
progrM 


Defer  Itaig  tern  need  fOT 
i rrves tarn t if  reallocation 
of  Mter  sippties  in  study 
area  chairas  raguaesa  ui 
Upper  Illinois  totrrvwy 
System 


Multiple  purpose 
<fcsip  provides 
potential  savings 
In  Fed* /a,  related 
prograM 


a Fee  Raxhese  h/ 


b hestorat  ion  of 
teface  Mines 
fSludp  <pticn  12 
Cent  ret  tun) ) 


a.  Irrigation 
Far  ill  ties 
(Cmtractual  I 


Aeral  estMt  of  acreage  affected 
dlractly  or  Indirectly  Upoee*  nea 
for  declsitai  by  the  CoMties  md 
States  Mather  to  retain  bMU 
agricultural  relatad  a 
life  style  Md  f 


Potential  for  rata  using  Mia 
laid  in  agricultural  product  i<» 
than  ai^it  ordinarily  be  a spe- 
rm ed  oner  t 1m 


b Agricultwel  Sludge  IncrnMaa  potantlal  far  retaining  nora  lnad  la  ur l cul twra  1 prndwrt laa 

Utl  1 1 nt has  pledge  Mm  wi^r  ordtonrily  be  aqroriaaecnd  over  tiM 

Cprian  II  Central 

Ml) 


9.  bar  reat  Mai  I 0 


Im  raa«a«  potential  for  Met 
i ng  a port  teas  of  laaattii  ted 
me  rant  tonal  dafuianry  in 

the  stu>h  area  by  rede  lag 
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TABLE  G-XII-5 

SUMMARY  OF  IMPACTS  PRODUCED  BY  ALTERNATIVE  V 

(Combination  5 Land  Treatment  Sites  and 
5 Advanced  Biological  Treatment  Plants) 


Chicago- South  End  of  Lake  Michigan  Study  Area 
CXitlying  Area  of  Influence 
Rest  of  States,  Region,  and  Nation 
and  International 
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It  OMITS  IMIUHi  ttt  Al.TiSNAT f V»  V 


MnM  is  .«  ihANbh*  HttUlJD  1ft  HAN 


Water  i>k»  1 1 tv  ikitjut 
(■Hz'  liter) 


I UDUKIQU 

I.  Nutrr  ijimlity 


Hvs(*K>rus*  0.01  0.2 


Nispeimk  d 

Sol  ids  0 1 

Total  dissolved 
Sul  ids  f*H) 

• Without  jji> 
side  ration  t«-r 
bac  kgrouwl  Uic  . 
in  toil  iolia 


lb)  i)ti»er  Hiota 


oticAii)  sm/n»  kmi  (»  lau  mioikan  snn*  ama 


' nan  mua  lAmmaxs  ,muv  umjmmv 

IKXPAtBt.  A1AM,  KIVNAAf  (UIUPS 


It  SYSTIX 

UWitS 

1AIMXS  KlMltXTS 


I’rocha. e*-  measurable  in  raise  in  dissolved  oxygen.  Reduces  |#n>s|g  kurus  jnd  mtrofen 
di  sc  tviry<r*  Inn  aaui|ii|  and  industrial  sources  and  the  1 1 rs  t 2 . i 2. IS  m hes  ol 
stor»  taitei  rvaufl  by  <fn  and  <r  percent,  respectively  therein  reck*  potential 
for  algal  blows. 

Ifcits  seme  6.1  to  7.1  tuns  of  chemicals  and  particulates  daily  lor  1990  arel  .’020, 
re-.pe*  tivelv  Discharges  are  within  auC]»tiiMr  IISIJ*  air  misMnn  standard*. 

Aerosols  also  will  be  present,  but  should  not  constitute  a hazard. 


Provides  an  ni  tare  is  I Kimystn  for  ire  rcased  pntdu  tion  ol  Jr*. i r*Mc  species 


livreus^,  the  standing  water  biotic  (aqiatic  organism.)  uauntie.  . // 


4 Terrestrial  Attributes 

(Wildlife) 


In*,  rease  in  birds  orel  other  antwtls  which  Iced  an  .*quai  u urgamms  inhabiting  the 
ityruvcxl  tfitercuurses  and  startling  water  ^iHjatarnts 


II  WIN URt.T  HHjlllHlAtyrS  a/ 

1.  Klectrical  (H-gawatt 
Hours/ Ikiy  ) 


Rarer  needs  range  lira  sow  14,700  11900)  to  I8.SOO  (2020)  The  as  sex  la  ted  invest 
program  may  ire  rease  both  the  area's  prime  loan  interest  rates  and  thr  c unswrs ' 
pwr  rates. 


. Natural  (kis  (Mill  n 
(\i*u  t-cet/Day) 


fuel  needs  range  In*  01  1 1990)  to  6b  (2020)  Commitment  could  curtail  efforts  to 
suj^jly  other  icn^iet  it  i »c  needs  with  higher  use  priorities  Ire.  n-ased  demand  wixild 
probably  increase  unswr  rates. 


3.  (hemicals  (Tons/Uay) 


(henna I need  lor  treatmeni 
range  Inm  1 .970  (1990)  to 
2,110  (2020). 


Ill  hAITK  l,  LAND  USI  (IIAMd-S 


1.  Hater  'itjfipl  y 


Ihis  pi.ui  M-w it)  meet  l>te  arrsv's  taler  -ifplr  requirement-.  over  thr  nett  V)  rears  anil 
iliminate  the  current  depletion  ol  grocaid  water  table  in  the  western  portion  ol  the 
Illinois  area 


2.  Water  Homages 


l*rovides  significant  ndre  t i..n  of  overflew,  an  > 
69,900  flood  plain  acres. 


3.  In  Stream  Recreation 


I9uvides  enhanced  potential  for  water  leased 
rec  reational  uppirfuu t ies . Ingar.c-s  need  for 
decisions  regulating  I lire  distribution  and  stream 
usage. 


ere  la  1 Navigation 


Redistnbut  ion  of  I lows  and  lock  pim^mge  sufficient 
to  sustain  projec  ted  water  home  train. 


I . Clung csl  land  Uses . 
a fee  Rirchase  b/ 


b.  Hc-stomt  ion  of 
Sur  fac  e Mini's 
(Sludge  Option  »2 
Cent  natural ) 

Z.  Intensified  land  Use 

a.  Irrigation 
* ac 1 1 it ies 
(Central  tural ) 


Provides  busts  to  control  growth  fmttenis  and 
•nnntain  halancc  between  intensive  area  lievrlop 
merits  ,ual  <^j«i  vp»,.e  tr  age 


Iha'-ed  leasing  of  ac  remgc 
dre  rvases  with  changed  larel 
use  Inm  1 16.  Y*<  in  1990  to 

87,100  in  2020 


b 'gri.nltui.il  Sludge 
Utilization  ('.lialge 
lotion  »l  (ontrac 
t urn | ) 


3.  Recreation  I,  ^rn  *4*11 


1 9x1  vi drs  (■•tentul  (or  .irvrlofmmt  el  rn  rratimal  and  . nv 
s«mr  S00  miles,  or  mire,  of  strew  Additional  potential 
uixjrhan  v?.-rn  water  i^..nte>ni.,  and  hv  treat  rent  plant 
maintain  tlm  lliwe  tor  srlii  t iv»  fishery  t^tnahkmrnt 


ft  a 1 corridors  ihty 
reicksl  h>  thr  rural  crel 

sufficient  > «|«i  1 1\  to 
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^ PRECEDING  PAG&  bLAMC-HOT  /ILMED 


SltMAKY  OF  WAITS  FTOCUTD  BY  ALTERNATIVE  V 


ancAoi  sami  rat)  of  lakf  mi  an  can  stu*  aria 


WALTS  IK  CHANGES  PRODUCED  BY  PIAN 

STlflTr  AREA 
TAXPAYERS 

LANUMMKS 
AliKl  STREAK. 

(YniEN  (XKTRNED 
GROUPS 

CWNHfc  OF  SYSTB* 
REQUIRED  lAlt*. 
FARMERS  RKi  IDIOTS 

IV.  LAND  VAliJES  a/ 

1.  Potential  Uki recovered 
Losses  c/ 

Minor  losses 
frem  property 
tax  rolls  for 
purchased 
lands . 

Anything  in  addition  to  reia 
bursemrnt  for  either  income- 
protection  (leased  lands)  or 
the  full  aarket  value  of  lands 
am)  relocation  assistance  in 
herent  in  the  potential  dis- 
placement of  same  2S.620  people 

2.  Potential  Unpaid 
for  Gains 

Tax  revenue 
gain  and 
increase  in 
property 
values . 

tkihanced  pro 
perty  value's 
along  streams 
of  i^> roved 
quality. 

Provides  additional 
land  for  other  uses 
due*  to  abandonment 
of  existing  treat 
mrnt  plants . 

Potential  increase  in  crop 
production  Capital  i^>rov** 
mrnt-.  to  land  (drainage-  and 
irrigation  systems)  for  rural 
storn  water  program. 

V.  REVENUES  FRU4  RECYCLING 
5_REIKE  a T 

1.  Agriculture 

Treatment  of  rural  runoff  may 
stimulate  agricultural  produc 
tion. 

2.  Industrial 

Manufacturing 

Industries  expert 
ence  net  increaLse 
in  wastewater  treat 
ment  cost. 

Sufficient  quality  in  treated 
water  to  meet  most  industrial 
process  needs 

3.  IViwer  Plants 


VI.  IWIDYkPfr  a/  Itotential  enplovwnt  ranges  from  some  8,840  persons  in  1990  to  8,810  persons  in  2020  to 

operate  and  maintain  highly  technical  imaucipal  and  storm  water  treatment  plants  and 
related  v*>rks. 


VII-  INSrmmUKAl.  .I.  Exceeds  current  planning  goals  for  regionalization.  Coonlination  throughout  the  study 

area  would  he  necessary  and  involved  adoption  of  contractual  and/or  consol idat ion 
arrangements.  Treatment  of  a portion  of  the  wastewater  and  the  sludge  management 
program  would  necessitate  cooperative  arrangements  with  the  outlying  area  of  influence 


VIII . COST  Of  PLAN 

[f  MTXI.T7N)  a/  d/ 


1.  Capital  Costs  (present  $1,986 

worth) 

2.  Capital  Costs  (average  $ 118 

annua  1 ) 

3.  Operation,  Maintenance  $ 27S 

ti  Replacement  Costs 
(average  annual) 

4.  Total  Average  Annual  $ 393 


Ranges  from  SO .0 
(1972)  to  103.7 
(1990). 


S.  Industrial  Pretreatment 

Costs  (average  annual)  e/ 


IX.  (11ANI.C.  IN  Him  U 

TWTTT77F  WNTTilS  I Nl ; 

vmmr  nr  ruwi  wato 

AMI  iW-CltS  Fftw  PMW  it/ 


Decrease  in 
disposable 
mome  caused 

by  increased 

sewer  charges . 


Ikihanccmrnt  of  property  valurs  ami 
potential  for  increase  in  total 
recreational  opportcau  t irs  . Incun 
venience  during  construction  ami 
semr  dis  nation  to  ccaaaauty  coho 
sion  and  growth  patterns. 


Anxiety  frem  leaving  and  interest 
acquisition  proceedings 


NOTES 

a/  AW'l  ies  to  utilization  of  slialge  for  reclamation  of  surface  mines  (tuition  12)  and  Mater  frnisc  Option  »1  (2,068  MGD  (3,200  cfs)  ccaistraint ) . 

h/  Based  .m  2020  requi  rtmrnts  being  purchased  in  1990  lailess  phasing  indicated  Excludes  somr  1.190  acres  already  imned  in  thr  stuitv  area  that 

«*>uld  be  incorporated  into  system  (plant  or  access  points) 

c/  Potential  uirec overed  losses  are  generally  considered  to  be  any  real  or  imagined  losses  in  excess  of  net  average  annual  muar  for  imners  of 
leased  lands,  or  in  excess  of  the  full  Barker  value  for  the  purchased  lands  ami  relocation  assistance  available  (aider  the  provision  of  the 
Uniform  Relocation  Assistance  and  Real  Property  Acquisition  Itolities  Act  of  1970. 

d/  Assuws  that  the  fisleral  taxpayers  will  finance  7'.  penc-nt  of  the  capital  costs  and  that  thr  stulv  area  taxpayer  will  finaiue  the  remaining  7V 
percent  of  the  opital  -ost  (less  any  assistance  the  dates  may  elect  to  contribute)  plus  100  percent  of  the  c^ieiatowi,  urn  i n t mam  e and  replace 
mrnt  costs,  pnivided  the  plan  r certified  by  designates!  regional  clearinghouses  ami  the  States  and  awnrved  for  fiaxting  iaxlrr  the  construction 
grant  program  of  the  U.S.  F.P  A All  costs  are  ccagiuted  over  V0  year*  at  S.V  percent  interest  rate 

e/  Cost  level  i nr ur red  by  industry  for  pretrratmrnt  prior  to  discharge  into  regional  system  This  cost  is  not  imitated  in  thr  cost  estimate  Reia 

bursable  cost  (user  feel  irn  m red  try  regional  system  and  included  in  the  project  estimate  vanes  with  treatmmt  tec  tanlogv  Ikmrvrr,  total  cost 
level  to  both  industry  and  regional  system  will  hr  less  than  required  if  imkistrv  would  totally  pretreat  its  wasteload  «vi  * i te  to  H*1  quality 
goals  Furthermore,  the  total  cost  represents  a level  of  investaasnt  which  is  generally  less  than  that  required  to  meet  current  standards  with 
additional  capital  irrves tmrnts  estimated  to  be  offset  by  operational  savings 
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MRMMO  Of  DCMCTS  FWBUOD  BY  AETWNATIV1  V 


IWALTS  OR  CHANGES  PRQUJCB)  BY  PLAN 
1 . BDDL0G1CAL 

1.  Mater  Quality 


(irruriNf.  area  of  h*ujhc3- 


ILLINOIS 

oocrs  cr  srsnM 

REQUIRED  LANK 

KESIDHfTS 


(TIMER  ON»» 

imr 


nnw  aNHMP 

GRUB’S 


(BMXS  (»  SYSTO4 
RHJUIRH)  LANK 


2.  Air  Quality 

3.  Aquatic  Life: 

(a)  Fishery 

(b)  i»ther  Biota 


4.  Terrestrial  Attributes 
(Nildlife) 


II . Rf.SflURfT.  RBQUlRBBfTS  a / 


1.  Electrical  (Megaamtt 
Hours/ Day) 


2.  Natural  lias  (Million 
CLfcic  Feet/Day) 


3.  (henicals  (Tuns /Day) 


III.  MATH!  f,  LAN)  USE  OMUCES 
Mater  Use: 

I.  Mater  Simply 


Aerosols  Mill  be  present  but 
should  not  constitute  a hazard. 


totential  for  infrequent  odors  from 
lagoons . 


Aerosols  Mill  be  present  hut 
should  not  constitute  a hazard. 


2.  Mater  nonages 


3.  In  Strew  Recreation 


4.  (oaaarni.il  Navigation 
Land  Use 

I.  Changed  land  Uses: 
a.  Fee  lAirchase  b/ 


b.  Restoration  of 
SUrfaie  Mines 
(Sludge  lotion  #2 
Contractual) 


2.  Intensified  Imal  Use 

a.  Irrigation 
Facilities 
(Imtractual ) 


b Agricultural  Sliatgr 
Utilization  (Sltaigr 
(*>tion  #1 
(ont  rat  tin  I ) 


Increase  the  standing  Mater  biotic  (aquatic  organist 


Increase  in  birds  and  other 
aniaals  which  feed  an  njuatic 
organ  is*,  inhabiting  tl*e 
lagoons . 


I’rovidcs  potential  for  increasing 
available  habitat  areas  through  rcc 
lanatian  of  surface  nines. 


Increase  in  birds  ;*»d  other 
aniaals  which  feed  on  aquatic 
organisms  inhabiting  the 
lagoons . 


tower  needs  range  from  sew  14,700  (l1***))  to  1 8 , 500  (2020).  Ihe  associated  investamt  prograa  aay  increase 
both  the  area's  pnae  loon  interest  rates  and  the  consiawrs'  pewr  rates. 


Increased  crop  production  Mil 
ugpose  added  fuel  needs  for 
drying. 


Chemical  needs  for  treataent 
range  from  14  (1990)  to  17 


Croimd  water  in  irrigation 
sites  will  change  and  approx i 
ante  the  quality  of  tlie  treated 
water. 


Increased  crop  production  will 
i^xxse  added  furl  needs  for 
drying . 


Chemical  needs  for  treatment 
is  essentially  a constant  of  3. 


i.rond  water  in  'rngatian 
s i tes  wi  1 1 Uungr  .nd  dT,tu  i 
■ate  the  quality  of  the  treated 
water . 


Control  of  storm  water  rvmoff  un  irrigated  lands  will  ainiaize  crop  losses  during  wet  years  and  c incur 
rent ly  provide  some  reduction  in  saall  floods  on  local  stream.. 

It) tent lal  for  change  in  water  balance  due  to  increase  in  evapo  transpiration  rates  and  control  of  gram) 
water  table  in  irrigation  sites.  Clirrem  average  and  law  flow  patterns  in  area's  strvw.  would  nerd  to 
be  maintained  by  transfer  firm  ('  SF1M  waters. 


acquisition  of  acreage 
from  IS. 600  (1190)  to 

23,700  (20201. 


(Biased  acquisition  of  acreage 
■a  I, 600  (1190)  to 

I (2020) 


(Biased  leasing  of  acreage 
ranging  fron  73,600  (1H0) 
to  112,300  (2020) 


Increase*.  »r 
potential  of 
251 , UX)  m re*, 
bv  2020. 


lenses  potential 
for  long  term  m 
strain!  m land 
me  patterns  and 
eccranu  base  in 
the  surmawling 
grogr^bual  area 
ranging  in  si ze 
I nw>  77,500  .tc  res 
in  IHH  to  123,600 
a>  res  m 2020 


Im  reases  use 
potential  of 
46,700  ac  res 

by  2020 


l^wrse*-  intent  ial 
for  ling  term  con 
straint  on  land 
me  patterns  and 
readmit  base  in 
the  surromiing 
geographical  area 
ranging  in  si  ze 
f rm  t> , 4tW  ac  res 
in  ino  to  16,200 

ac  res  m 2020 


(Biased  leasing  of  acreage 
ranging  fron  7,500  (1190) 
to  16,1100  ( 20201 


I hased  leasing  of  acreage 
ranging  from  47,  100  (|H0) 
to  37.000  (2020) 


lagoHRs  wruld  rector  open  -.pace 
sipplies  Nit  irrigatim  site* 
would  preserve  I mg  term  fata 


Iqnne.  .aidrsl  «w tmnt  for  local  Havel  leasing  of  acreage 

t runt  ics  to  imorpnrate  into  land  me  ranging  frm  9,700  (1998) 

planning  <Kjec  tiers.  to  10,100  (20201. 


(Vtretial  for  increase  in  res  rea 
timal  lands  anil  wildlife  pnv rve* 
'i  rrclamation  of  surface  annas 


lagocaw  would  redme  cyprn  spat  r 
scgfilies  Nit  irrigaticn  sites 
wrwild  preserve  I mg  term  fata 
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'Jiwun  (JF  IWV’IS  PMXUTH  HA  ALTHtNATIVl  A 


(im.YiM.  akia  f ini-! J (ini 


IMPACTS  •«<  OlANhF.S  WUIklJ*  Hi  PIAN 


IIJ.IMMS 

(UNLRN  OF  SJfSTB4 

RfiQUIRBi  LANlr.  (tnil*  ttNXKNH) 

FAM31S  KhSIDENES  (Min* 


mu*  (iicismEii 

CRIIPS 


IMUA.NA 

(HNfcKS  n|  SVSTm 
kimiklJ-  lAMr 

FNMK  RISIUBflS 


IV.  I AND  VAUrtS  a, 


1 Potential  directive  red 

Losses  c/ 


Potential  Ibipaid 
for  <u  i as 


Anything  in  addition  to 
reiofcursement  for  both  in* 
cora-  protection  ij  ling  terra 
capital  gains  (.iltema 
tive  ises)  for  leaded 
lands  or  the  full  ourket 
value  ot  laids  inherent 
in  the  potential  dis 
placement  of  8t>0  per 
sons  in  1990  and  1,510 
persons  in  2020. 

Potential  increase  in  crop 
production  and  net  income 
lujpitdl  infirovements  to 
cropped  lands  with  drain 
age  and  irrigation  systems. 


Potential  lor  increase  in  land  valuer 
and  economic  base  due  to  res  1 am. 1 1 on 
of  surface  mines. 


Anything  in  additun  to  rrun 
bur  semen  t for  both  iruona- 
prut>\ti'ji  (j  long  terra  iapital 
gains  (alternative  use-  for 
leased  lands,  or  the  lull 
market  value  of  lands  inherent 
in  the  potential  displacement 
ol  b0  persons  in  l'*90  and 
1 30  persons  in  2020. 


Potential  increase  in  crop  pro 
duct  ion  and  net  imunr.  capital 
improvements  to  crapped  laids 
with  drainage  and  irrigation 
systems 


V.  HIM N 11.  IhtW  KliNlUNt. 
t . • 


liulu.tri.il 

Manufacturing 


Potential  for  net  income 
gain  I rum  nutrient  recycle 
of  over  $40/a.re/year. 
Agricultural  .ise  of  sludge 
mav  further  stimulate 
production. 


Potential  fur  reduction  in  demand 
tor  lonu-rcial  agn* fertilizer 


Potential  lor  net  income  gain 
f ran  nutrient  recycle  ol  met 
$4u/acre  .vat  Agricultural 
use  of  sludge  nviv  further 
stimulate  production. 


Water  quant i tv  in  storage  Provides  pote 
lagoons  provide  potential  local  assesse 
for  use  as  cooling  water  6 
p««H>  back  peak  power 
generation. 

Potential  for  cnpluvment  ranging  Iron  some 
‘W’O  persons  in  1990  to  1,520  person-  in 
2020  to  operate  and  maintain  the  treatment 
facilities  and  sludge  •nana^.ment  program. 


Provides  potential  for  increase  in 
local  assessed  va button  base. 


Water  quantity  in  storage 
lagoons  provide  potential 
for  ust  as  cooling  water  f, 
pimp  back  j*t  ak  jmwrr 

gene  rat  ion. 


Potential  for  employment  ranging  true  n l 
persons  in  1990  to  .'10  persons  in  to 

operate  and  mi  in  tain  the  tnatn  t *a  .tie 
and  sludge  management  prog  raw 


Coo rdina tiro  of  tfie  siting,  nun.igroa-n'  and  operation  of  the  treatnent  faciiitie-  u . »',■ 

management  progiam  i-  required,  institutional  and  c ooper  at  i ve  u .»<’ r.u  tun  an  41  gn*>,t 
required  to  safeguard  lixal  interests  and  planning  objectives 


VIII.  ' It.  I H!  PI  AN 

TWTTIFKT  a/  d/ 

1 iapital  idsts  | present 
worth l 

2.  Capital  u>  r (average 
.innu.i  1 ) 

5 Operation,  Maintenance 
t,  Kepi  a ement  t ost 
iverage  innual) 

1 Tot.!  I Average  -Annul  1 

Costs 

iuhistri.il  I’retreatmrnt 
t.  t (average  annual!  e/ 

M 'JlANI.l..  IN  15  iRI  l lYodiat"  inxietv  trim  leasing  and  interest  .uqusition  proceeding.  . i rx  onvrni  rrx  c ton  • on*-t  na  i i<<n  . 

if  ViTrTr'f.'  iTAk’ITCN  1 tl . dtsnipt  ion  to  umvminity  cuhrsi.m.  and  change  in  iiirmit  larrain.  practiie-  Provi  W--  ,«  trntial  f • • r 

it  ram  vattt  increase  in  agruultural  econraan  base  Reluctance  t>  ciamnit  Inal  n-amr  ti  treat  m t mpol  i tan 

■ANT*  nrArr  .1  wastes  and  forego  <»<r.  le-- 1 red  land  ir-r  ind  -»oc  io  r>  nkwu  pattern- 


wm.s 

i Applies  r,  ut  1 1 1 .at  ion  < * Italy*  for  rec  I meat ion  of  surface  mines  and  Water  Reuse  ipt  m.  II  . ,dhn  M13'  ' ' ' »■  (■  i constraint 

h/  Waved  Hi  /n. 'i  requirement  being  purchased  in  1900  iwiless  (<h.»-ing  indicated  In  hales  .am-  1,1'M'  a>  re-  alrr-a.lv  imihsI  in  thr  ttah  uri  that  Would  tie 

incorporated  into  - t.m  (plant  or  access  (c-mts) 

c,  IAirenti.il  twirecovered  1"  *r*-  generally  iiwisulrred  to  hr  inv  real  . i mtginrd  h»s- e in  rice-  ot  net  average  annual  inciaar  (■■»  se  ers  nf  hard 

lands.  ..r  in  i-iu’s  ot  the  lull  market  vahw  lor  the  jam  has  r.  I land-  an.'  n-lnatum  a i tan*  r ava  able  iwvlrt  the  | nsr  i.m  ■ t the  bn  form 
Relocation  Assistant  e on!  Rial  Ibnprrfv  Acquisition  l*o  I u ies  Vt  .■!  I*'1 

,1/  A «nr-  tluit  »he  kedpral  tanpavers  will  finance  -5  peri  ent  > I the  q ital  »ost  aixl  that  the  stxah  area  taxpayer  will  linarvr  thr  reiMi-ving 

iwnrnt  f the  . ap  1 1 i o-.t  i lr-  urv  « i tame  flw  tatr*s  w»v  elect  to  . nntrtl'Utei  pin*  I0u  pen  ent  of  tlir  deration,  mi  intercut.  • and  replaiimant 
lists,  provided  the  plan  i certified  hv  <h-signated  regional  lean nghcare-  ind  the  tate-  ami  apponed  tor  fiWKltng  iwi.h  r thr  .n  tnatron  giant 
ppigram  I the  I A All  '-t-  are  .imfaited  over  '.n  years  at  l»nent  interest  rate 

■ ust  level  incurred  '>v  ir»hi*fr>  for  prrtteatment  prior  to  discharge  info  reK|, mat  sv  tern  Ifiic  cost  is  not  in  hair  > i ft»  . t • '.mt'c  Mr  im 

hursahleiost  nrer  (eri  imurretl  hv  regional  swiie  vwl  im  lialed  in  thr  i-n.ie.  r r-'.*iti  ■ u ir-  with  tr»afim-t.t  to  l*n  lyv  iw  ivn,  total  . r 

level  fn  huff  rakisfn  md  the  regtoruJ  w trmmill  br  Ies  than  mju • d if  . »br»rv  ■»iM  » taJlr  pretrea*  • w.  ••  ..•  • tr  t,  *41  ■ 1 nilitv 

gicils  F'urt  hermnre . die  total  .ust  repre- en*  . a leve.  -f  investment  wt.ot  g<rw-iall<  I e-  tt  i tf.at  red  • met  ...  staiwtan'-  mitt.  .«.» • 

tiKul  jpifal  inv  fmrnt  es  r i nw  r ed  ti  t*  offset  iperat  ronal  saving* 
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SUMAXY  >»  IMYN'Is  W«H'J  HT  Al  'IRNA 1 1 VI 


KI  M 01-  STATUS 


HIM  NA  M'fc 


IHWTN  I*  OIANOS  PHl«UXD  BY  P1AN 


i.  icumr.HAi 
l.  Nate i i,AMlitv 


ILLINOIS  IMUANA 


KtUVAKI  IWTIOfC  >1 

IIPIIV  Miss ! ,tn  i RIWK  HJtXAI 

AM  'JUAI  I AJJ:  RH.KR  lAJdAYIRs 


mi|i<  W1KMJ 
(jam's 


1*211  KM  ' »*A 


Lxceeds  states'  current  effluent  and 
water  quality  gu  I dr  1 1 lies  . Ihls  plan 
would  contribute  its  proportional 
share  of  the  States'  efforts  for 
■Reeling  Pt  92  StH)  goals 


Inhumed  t lew.  regimen  u# 
tribute-  t i intent  i al  for 
iw*c  1 1 ng  this  and  other 
related  need.'  inventoried 
bv  the  Hater  Hr source* 
liW  > I laeg  reheii  ive 
Basin  studies  iWCtHM 


.nr ■•*»*  u»f  i ib  (ihased  goals  of  II  92 


Air  Quality 


Plan  Mould  he  lonshtmi  with  current 
programs  for  air  (mission  control  in 
loth  states. 


Plan  x.  tent  with  .urrent  '«■ ■■•eral  Air  'jualitv  Act 
"V  irtarnt 


i Aquatic  Life 

lull  > 1 goal 
l re levao*  m 

Si  I * at  llll  li  ' ngl< 


Ibl  iN her  Biota 


< .attribute*  to  States'  progiai 
improving  st i can  production  . I 


luntr  ii-utes  to  meting  • 
por  t ».  I the  J»  1 1 '»  • 

in  1 1 slung  vi*  1 t**“  ' i* 
in  Uir  tab  in  . 


4 Terrestrial  Attributes 
INildlifrl 


Provides  poter'ul  t«>r 
• int  i .hut  uu  tc  the  mi 
, • .i  i rs  mu  t • i I ■ *•  nets!  ■ 


ii  xjMmn  wjtjiiiHiMyr  a 

I fleet  rival  iMrgawatt 
ikwr*  I lev  i 


Inc  reuses  demind 
Poser  <g>pl.  Areas 
14  t>  4((  by  l .'.  WO 
1 1 •Bio  i and  I .800 
( 2020 1 


Increases  deimuicl  lor 
I'Mri  Sc4.pl>  Area  I. 
In  J.  1 1 hi  1 1 ‘Ah)  i arid 
bv  2,700  (2020). 


concerning  tvpe  of  hiel 
( in  * lear  lo-.s  .1  to  be 
used  and  si  tiny  ' l n»m 


...  . »■  . 

tor  levies.  I |*  l . .rdnn  .(it  tc  * . . h till 

and  other  i.vr  "e*'P  » !l  tic  • t 


.'  Vitur.il  i is  (Mi  ll  ,.xi 
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Federal  Power  Commission 

REGIONAL  OFFICE 
United  States  Custom  House 
610  S.  Canal  Street,  Room  1051 
Chicago,  Illinois  60607 


September  15,  1972 


Colonel  R.  M.  Wells 
District  Engineer 

U.  S.  Army  Engineer  District,  Chicago 
219  S.  Dearborn  Street 
Chicago,  Illinois  60604 

Dear  Colonel  Wells: 

In  accordance  with  a telephone  conversation  of  September  14  with 
James  Maas,  we  have  looked  at  the  projections  of  power  requirements 
for  the  C-SELM  Area  and  offer  the  following  comments: 

The  electric  power  projections  for  the  C-SELM  area  as  given  in 
the  Phase  1 report  "Study  of  Wastewater  Management  Chicago-South  End 
Lake  Michigan  Area"  (page  11-7)  appear  to  be  very  conservative  as  re- 
lated to  those  given  in  the  FPC  National  Power  Survey  (NPS)  to  the  year 
1990  and  the  Upper  Mississippi  River  Comprehensive  Basin  Study,  Appen- 
dix M (prepared  by  the  FPC)  given  to  the  year  2020. 

There  is  no  scientific  method  in  forecasting  electric  energy  re- 
quirements as  far  off  as  50  years  hence,  and  much  reliance  must  be 
placed  on  historic  trends.  The  growth  rates  subsequent  to  the  year  1990 
were  progressively  diminished.  One  difficulty  in  arriving  at  load  re- 
quirements in  the  distant  future  is  that  the  nature  of  the  specific 
loads  cannot  be  defined  since  many  will  no  doubt  be  as  a result  of  future 
developments.  For  example,  one  could  not  have  predicted  in  a short  time 
as  10  years  ago,  the  large  requirements  for  electric  energy  now  envi- 
sioned for  use  in  accomplishing  environmental  goals. 

We  would  like  to  present  some  pertinent  observations  in  connection 
with  consideration  of  the  concept  of  encouraging  reduction  in  the  rate 
of  growth  of  per  capita  power  consumption.  First,  however,  it  is 
emphasized  that  we  do  not  Intend  to  imply  that  conservation  of  energy 
should  not  be  encouraged  wherever  possible  through  such  measures  as 
dissemination  of  Information  on  wise  use  of  electricity,  better  building 
construction.  Increased  efficiency  of  equipamnt,  etc. 

There  are  many  implications  in  the  concept  of  reduced  growth  rate 
of  per  capita  energy  use  which  are  not  readily  apparent.  These  are 
summarized  quite  effectively  and  convincingly  in  a statement  made  by 
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D.  Bruce  Mansfield,  Chairman,  Edison  Electric  Institute  on  June  6,  1971, 
pertaining  to  the  role  of  electric  energy  in  solving  environmental 
problems.  Following  are  some  of  the  points  he  presented: 

1.  So-called  frivolous  uses  of  electricity,  such  as  small  appli- 
ances like  electric  toothbrushes,  hair  dryers,  vacuum  cleaners, 
clocks,  toasters,  etc.  in  1970  amounted  to  less  than  4 percent 
of  the  total  kilowatt-hours  used. 

2.  Residential  customers  use  less  than  1/3  of  the  total  electric- 
ity, the  remaining  2 ,'3  being  used  for  industrial  and  coimner- 
cial  applications  which  relieve  human  drudgery  in  the  home,  on 
the  farm  and  in  industry  and  result  in  countless  job  opportu- 
nities, economic  growth,  and  an  environment  of  higher  quality 
than  would  have  been  possible  had  air-polluting  factory  boilers 
continued  to  multiply. 

3.  Electric  energy  is  fundamental  to  solving  the  environmental 
problems : 

(1)  A recent  sampling  of  85  manufacturers  showed  they 
used  annually  1.5  billion  kWh  exclusively  for  pollution 
control,  which  was  8.4  percent  of  their  total  use. 

(2)  Expansion  of  sewage  treatment  facilities  for  water 
pollution  reduction  will  require  massive  quantities  of 
electric  power  for  pumping,  etc. 

(3)  Much  electricity  is  required  in  the  sol id -waste  re- 
cycling field  for  machines  using  as  much  as  10,000  horsepower. 

(4)  Large  amounts  of  electricity  are  required  by  indus- 
tries to  meet  the  states'  environmental  standards. 

4.  Mr.  Mansfield  quotes  Senator  Jennings  Randolph  (D-W.Va.)  as 
stating  in  the  Congressional  Record: 

"The  quality  of  life  and  the  use  of  energy  are  inextri- 
cably tied  together.  For  one  to  Improve,  the  other  must 
increase." 

And  the  Chairman  of  the  Federal  Power  Commission  has  stated 
'Vlthout  dynamic  growth,  we  cannot  Improve  the  welfare  of  the 
poor,  meet  our  international  commitments,  maintain  our  national 
security,  raise  our  standard  of  living,  meet  the  full  employ- 
ment goals  of  our  society  or,  for  that  matter,  our  undertaking 
to  preserve  our  environmental  heritage." 
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Federal  Power  Commission 

REGIONAL  OFFICE 
United  States  Custom  House 
610  S.  Canal  Street,  Room  1051 
Chicago,  Illinois  60607 

September  15,  1972 

Colonel  S.  M.  Wells 
District  Engineer 

U,  S,  Army  Engineer  District,  Chicago 
219  S,  Dearborn  Street 
Chicago,  Illinois  60604 

Dear  Colonel  Wells: 

This  is  to  confirm  comments  furnished  Messrs.  James  Maas  and 
Carl  Hessel  by  telephone  on  September  14  relative  to  the  proposed  in- 
stallation of  11  nuclear  power  plants  at  storage  ponds  proposed  under 
the  Chicago-South  End  Lake  Michigan  (C-SELM)  land  disposal  plans.  The 
following  comments  cover  items  raised  at  a meeting  in  the  Chicago  Dis- 
trict office  on  September  8: 

I.  We  believe  that  the  dispersed  land  disposal  plan  wherein 
six  sites  are  proposed  rather  than  the  single  site  plan  would  be  more 
satisfactory  from  standpoints  of  Civil  Defense  and  location  of  the 
supply  closer  to  the  load  centers. 

II.  The  projected  revenue  of  $200,000,000  annually  from  the  power 
companies  which  would  build  and  operate  the  power  plants  appears  reasonable. 

III.  According  to  load  studies  made  by  this  office  in  connection  with 
the  Upper  Mississippi  and  Great  Lakes  Basin,  the  proposed  55,000  MW  could 
be  used  in  the  market  area  by  the  year  2020. 

IV.  The  assumption  that  the  power  would  be  generated  within  the 
study  area  is  a valid  assumption  for  the  reasons  stated  above  that  the 
generation  would  be  near  the  load  centers. 

V.  The  proposed  plan  for  the  installation  of  the  power  plants  at 
the  storage  ponds  would  have  environmental  advantages  as  brought  out  in  the 
Phase  I report.  There  would  not  be  the  public  reaction  auch  as  results 
from  power  plants  located  on  Lake  Michigan  because  of  possible  thermal  pol- 
lution effects  on  fish.  Also,  with  nuclear  power  plants,  there  would  be 
no  air  pollution  or  use  of  low  sulfur  coal  or  gas  which  are  in  short  supply. 

These  comments  are  of  a general  nature  and  not  the  result  of  a 
thorough  study  of  the  plan.  They  are  the  views  of  this  office  and  do  not 
aecessarily  represent  the  views  of  the  Commission  itself. 


Sincerely  yours, 


GA-4  Regional  Engineer 


MID  WEST  COAL  PRODUCERS  INSTITUTE,  INC 

Suite  220.  Reisch  Building 
1 17  South  Fifth  Street 
SPRINGFIELD.  ILLINOIS  62701 

Area  Code  217 — Telephone  528-2092 

March  5,  1973 


Re:  Corps  of  Engineers 

Region  V,  C— SEIM 
Wastewater  Management  Study 


This  .conmunication  is  submitted  on  behalf  of  the  Mid-West  Coal  Producers 
Institute,  Inc.  with  reference  to  the  Chicago-South  End  lake  Michigan  Waste- 
water  Management  Study  with  particular  reference  to  that  phase  involving  the 
disposal  of  sludge.  The  Mid-West  Coal  Producers  Institute  appreciates  the 
opportunity  the  Corps  has  afforded  it  to  participate  in  the  various  discussions, 
your  conference  with  our  representatives  and  particularly  its  members! d;  on 
the  Conmerce  and  Industry  Advisory  Committee. 

We  have  reviewed  the  draft  of  your  suggested  statanents  to  be  included 
in  the  Corps'  report  on  its  Study  of  this  Wastewater  Management  Program  and 
believe  with  the  minor  changes  which  we  have  made  in  the  attached  draft  copy, 
that  it  reflects  the  attitude  of  our  membership  engaged  in  surface  mining.  We 
also  feel  that  this  reflects  sound  cooperative  efforts  in  the  recycling  cf 
sludge  and  for  the  potential  enhancement  of  the  fertility  f mined  kinds  In 
the  areas  involved. 

The  past  activities  of  the  coal  industry  in  mined  land  reclamation  reflects 
its  interest,  concern  and  desire  to  con*  inue  t imj  r lucl  Lvity  ai 

enhance  land  use  whether  it  be  for  agriculture,  recreation  or  other  legit  irate 
uses.  This  draft  reflects  the  coal  industry'  • int  rest  in  this  particu 
of  the  Corps'  Study  in  connection  with  the  Was ti  wat<  geraent  t 

We  shall  appreciate  being  advised  of  subsequent  eff >rts  and  activities'  of 
che  Corps  in  this  general  direction  In  order  that  the  coal  indue:  : . may  : ‘ inue 
to  recognize  potential  values  in  recycling  wastes  combined  wi* : tie  impr  vanent 
and  protection  of  our  environment. 


QJG:Jlh 

Attchn: 


Mr.  James  M.  Maas,  Chief 
Planning  Division 
U.S.  Army  Corps  of  Engineers 
219  S.  Dearborn  Street 
Chicago,  Illinois  60604 

Dear  Mr.  Maas: 


GA-S 


COAL  MINING  - SLUDGE  MANAGEMENT  CONSIDERATIONS 


1.  Assume,  for  purposes  of  the  Chicaqo  South  End  of  Lake  Michiqan  studv, 
that  the  land  involved  in  sludae  disposal  would  be  retained  in  private 
ownership.  Furthermore,  it  would  be  practical  to  assume  that  the  coal 
companies  which  owned  the  land  would  be  the  private  entities  involved. 

2.  The  above  assumptions  are  based  on  the  concept  that,  with  the  combined 
reclamation  efforts  of  both  the  coal  companies  (per  applicable  laws) 
and  the  sludqe -product ion  entity,  then: 

a)  The  land  could  and  would  be  developed  by  the  coal  company  for 
optimum  income  producing  potential.  This  could  include,  but  not 
be  limited  to,  agricultural,  recreational  (fee-based),  or  any 
other  usage  consistent  with  the  applicable  County  land-use  planninq. 
And 

b)  If  the  coal  companies'  proposed  (future)  usage  were  unacceptable 
to  the  County (s) , then  the  Coal  Company (s)  could  elect  to  follow 
either  of  two  options: 

(1)  Sell  the  land  at  fair  market  value  to  a private  entitv  that 
would  agree  to  develop  the  land  in  consonance  with  the  Count v (s) 
land-use  objectives.  Or 

(2)  Lease  the  land  to  a developer  who  would  aqree  to  develop  the 
land  in  consonance  with  the  County (s)  land-use  objectives.  Under 
this  arranqement  the  Coal  Company (s)  could  exercise  approval 
authority  as  to  the  quality  of  development  in  order  to  protect 
the  land's  assessed  value  and  its  lonq-ranqe  contribution  to 

the  County's  life  style. 
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3.  If  the  land  owned  by  the  Coal  Company (s)  could  not  be  mined  due  to 
reclamation  requirements  (under  current  state  laws)  that  precluded 
economic  mining  operations,  then  the  following  would  be  assumed: 

The  Coal  Company (s)  would 

a)  Retain  ownership  of  the  land.  And 

b)  Contract  to  accept  sludge  for  disposal  on  the  land.  The  sludge  would 

i be  stable  and  suitable  for  agricultural  usage. 

4.  Before  any  aspects  of  the  sludge  management  proposal  are  instituted  the 
following  would  be  required: 

a)  Certification  (permit  approval)  for  intearatina  sludae  into  approved 
land  usage.  This  certification  would  have  to  satisfy  the  then-current 
state  and/or  Federal  regulations  governing  surface  and  around  water 
runoff.  The  responsibility  for  obtainina  such  certification  would 
have  to  be  that  of  the  sludge  entity. 

b)  Some  form  of  indemnification  to  the  coal  company (s)  by  the  sludae 
producing  entity  to  insure  that  the  placement  of  sludae  would  not 
cause  any  adverse  health,  pollution  or  social  effects. 

c)  The  amount,  time-frame  for  placement  and  manner  of  incorporation  shall 
preclude  any  interference  with  the  minina  operation  and/or  future 
land  usage.  These  operational  factors  would  apply  eaual ly  to  all 
lands  owned  by  the  coal  companies  includina  (1)  land  where  the  surface 
mining  is  already  completed  and  (2)  land  currently  beina  surface  mined 
and  (3)  land  that  may  or  may  not  be  surface  mined. 

Two  types  of  contractural  agreements  with  the  Coal  Companies  are  feasible: 

a)  Wherein  the  Coal  Company  enters  into  a service  (concept)  ty;  e of 
agreement  with  the  individual  sludae  entity  to  accent  the  sludae 
for  integration  into  their  present  and  future  land  use.  And 

b)  Wherein  the  Coal  Company  leases  the  land  to  the  individual  sludae 

L 
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entities  with  both  the  use,  manner  of  incorporation,  and  duration  of 


sludge  application  specified.  Land  ownership  would  be  fully  restored 
to  the  Coal  Company,  upon  expiration  of  the  lease. 

In  exchange  for  both  the  internal  benefits  attainable  by  reclamation  of  the 
surface  mined  areas  and  for  the  fertilizer  value  of  the  sludge,  the  coal 
company  would  provide  the  use  of  land  at  no  cost  to  the  sludoe  entity. 
However,  the  entire  cost  for  delivery  and  in  situ  placement  of  the  sludge 
would  be  paid  by  the  sludge  entity. 


James  Maas,  Chief,  Planning  Division 

Chicago  District 

Corps  of  Engineers 

219  South  Dearborn  Street 

Chicago,  II  60604 

Dear  Mr.  Maas: 

The  objective  of  the  Northeastern  Illinois  Planning  Commission  Open 
Space  Plan  is  to  maintain  a low  ratio  of  building  (development) 
coverage  to  the  total  land  area  in  the  6 northeastern  Illinois 
counties.  The  Northeastern  Illinois  Planning  Commission  projections 
are  for  a population  of  10  million  for  1990.  Any  and  all  plans  hinge 
on  population  forecasts. 

Open  space  would  be  needed  for  these  additional  people  and  it  would 
probably  come  from  agricultural  or  non-developed  lands  in  the  urban- 
suburban  area.  Little  variation  is  expected  from  this  pattern.  The 
major  efforts  in  Open  Space  preservation  must  come  from  the  rural 
portions  of  the  outlying  counties.  Using  agricultural  land  as  a 
method  of  treatment  could  be  of  value  as  a means  of  saving  open  space. 
The  "living  filter,"  as  outlined  by  the  Army  Corp  of  Engineers  in  its 
agricultural  paper,  should  help  to  retain  these  lands  in  current  use, 
namely  that  of  agricultural  production. 

The  institutional,  political  and  social  implications  involved  in  this 
method  of  preservation  would  have  to  be  totally  acceptable  and  inte- 
grated to  the  land-use  plans  of  the  individual  counties  concerned  with 
the  comprehensive  General  Plan  for  Northeastern  Illinois. 

In  an  effort  to  study  preservation  of  Open  Space,  the  Northeastern 
Illinois  Planning  Commission  and  the  University  of  Illinois  have 
joined  in  a rural  conservation  study.  The  results  of  this  effort 
should  be  added  to  the  comprehensive  plan  of  NIPC. 
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In  this  endeavor  I have  been  loaned  to  NIPC  to  try  to  develop  some 
guidelines  for  preserving  agricultural  lands.  To  my  knowledge  it  is  a 
first  attempt  to  preserve  rural  land  in  an  urbanized  area.  Many 
methods,  guidelines,  alternatives,  economic  costs  and  social  impacts 
are  being  considered  before  the  agricultural  land  preservation  policy 
can  be  integrated  into  a revised  Comprehensive  Plan  for  Northeastern 
Illinois. 

Yours  truly, 

A.  A.  Wicklein 

Senior  Extension  Adviser,  Resource  Development 

Will  County 

100  Manhattan  Road 

Joliet,  II  60433 


JOSEPH  P THOMAS 

VICE  PRESIDENT 


the  PEOPLESfGAS  LIGHT  AND  COKE  COMPANY 

122  SOUTH  MICHIGAN  AVENUE 

CHICAGO  60603 

APEA  CODE  312  43i  430 


March  19,  1973 


Mr.  James  M.  Maas 

Chief,  Planning  Division 

U.S.  Army  Engineer  District,  Chicago 

219  South  Dearborn  Street 

Chicago,  Illinois  60604 

Dear  Mr.  Maas: 

In  response  to  your  question  regarding  the  ability  of  The 
Peoples  Gas  Light  and  Coke  Company  to  provide  energy  (gas)  for  the  pro- 
cessing of  waste  water  in  the  Chicago-South  End  of  Lake  Michigan  (C-SELM) 
region,  your  specific  goal  as  explained  is  to  prepare  a report  on  the 
planning  for  future  waste  water  management  for  tfie  C-SELM  region. 

The  Gas  Industry  does  not  have  adequate  supplies  at  the  present 
to  meet  the  increasing  consumer  demands.  This  increasing  demand  for 
natural  gas  is  primarily  the  result  of  its  artificially  low  price  and  the 
demand  for  clean  fuels  for  meeting  air  pollution  abatement  standards. 

The  Peoples  Gas  Light  and  Coke  Company  is  confident  that  it  can  meet  the 
requirements  of  its  on-line  firm  customers.  However,  the  lack  of  new 
gas  supplies,  the  curtailment  of  existing  gas  supplies  from  our  pipeline 
suppliers  and  the  greatly  increased  demand  for  natural  gas  service  as  a 
result  of  governmental  adoption  of  stringent  air  pollution  controls, 
compelled  Peoples  in  1970  to  file  before  the  Illinois  Commerce  Commission 
a plan  to  control  the  attachment  of  all  new  firm  and  off-peak  space 
heating,  industrial  processing  and  power  generation  loads.  The  plan  was 
designed  to  protect  Peoples  ability  to  serve  the  present  loads  of  our 
existing  firm  customers  and  to  provide  a fair  and  orderly  procedure  for 
adding  enlarged  loads  to  existing  customers  and  the  loads  of  new  customers 
consistent  with  available  gas  supplies  and  efforts  to  solve  the  air 
pollution  problem.  To  that  end,  the  plan  creates  a series  of  categories 
designed  to  give  preference  to  those  of  our  existing  or  propective  customers 
who  are  immediately  and  most  critically  subject  to  the  Chicago  air  pollution 
ordinance  and  within  each  classification  to  smaller  customers  who  are  less 
able  to  use  an  alternate  fuel. 
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March  19,  1973 


The  Federal  Power  Commission  on  the  other  hand  in  its  proposed 
policy  statement  on  Utilization  and  Conservation  of  Natural  Resources  in 
F.P.C.  Docket  R-467  is  proposing  a priority  scheme  which  consists  of  eight 
"priorities-of-service"  categories  which  is  to  be  applied  in  the  allocation 
of  the  available  natural  gas  supplies  of  pipeline  systems  on  the  basis  of 
the  end-use  made  of  such  supplies  by  the  customers  of  the  distribution 
companies  buying  from  such  pipeline  systems.  The  proposed  rulemaking 
designates  Boiler  Fuel  use  as  the  lowest  priority  use  of  natural  gas  with 
the  largest  size  boilers  having  the  least  priority.  These  proceedings 
have  regional  implications  in  the  allocation  of  available  natural  gas 
supplies . 


In  brief,  natural  gas  is  in  short  supply  and  even  in  the  long 
run  is  not  likely  to  be  available  in  adequate  quantity  to  meet  the  demands 
for  this  clean  energy.  The  priority  systems  which  are  in  effect  and/or 
have  been  proposed  show  preference  for  small  use  application  for  residential 
and  commercial  consumers  where  air  pollution  standards  are  most  difficult 
to  meet  and  control.  The  broad  fuel  applications  such  as  you  propose  where 
alternate  fuels  can  readily  suffice  would  be  of  lowest  priority  under  such 
priority  schemes. 


Yours  very  truly, 


/ 

/ 


DEPARTMENT  OF  NATURAL  RESOURCES  *««*  coot  m 

TELEPHONC 

GEOLOGICAL  SURVEY 


611  NORTH  WALNUT  QRCVE 
■ LOOM  I NOTON  . INDIANA  4 740  1 


April  30,  1973 


Mr.  JMNt  Mut 

Chief  Planning  Division 
U.S.  Army  Corps  of  Engineers 
219  South  Dearborn 
Chicago,  Illinois  60604 

Dear  Mr.  Itess: 

On  April  l8,  1973 > It.  Thomas  H.  Blankenship  called  this  office  requesting 
an  opinion  on  Dr.  Mark  Reshkin's  proposal  to  use  unconsolidated  tunnel  boring 
Materials  (CSEIX  project)  as  fill  for  the  various  sand  and  clay  borrow  pits  in 
the  northern  Calumet  Region  of  northwest  Indiana.  The  following  points  are  ey 
evaluation  of  the  impacts  of  Dr.  Reshkin's  suggestions: 

(1)  Many  of  the  borrow  pits,  especially  in  the  Gary  - Hammond  area,  are 
presently  being  considered  as  potential  sites  for  sanitary  landfills.  These 
borr«i  pits  are  located  in  sand  deposits  of  glacial  Lake  Chicago  origin,  and, 
as  all  sandy  sediment  units,  make  poor  sanitary  landfill  locations  due  to  the 
high  leachate  transmission  potential  of  such  permeable  materials.  Filling  the 
pits  with  clay,  sand,  or  glacial  till  derived  frcm  the  tunneling  operation  would 
negate  the  likelihood  of  using  the  pits  for  sanitary  landfilling  purposes. 

(2)  The  borrow  pits  provide  excellent,  nearby,  locations  for  disposing 
of  the  sediments  removed  by  the  tunneling  operation. 

(3)  The  hazards  associated  with  the  presence  of  the  various  borrow  pits 
would  be  eliminated  by  the  filling  and  grading  of  the  existing  depressions. 

(4)  Local  drainage  could  be  more  easily  controlled  if  the  pits  were 
filled  and  graded  to  conform  to  the  existing  terrain. 

My  recognition  of  the  Impact  of  Dr.  Reshkin's  proposal  is  limited  to  the 
geologic  feasibility  of  the  project  and  to  the  positive  geohydrologic  effects 
of  such  filling  on  the  environment. 

If  there  are  further  geologic  questions  regarding  the  proposal  of  borrow 
pit  fill  operations  in  conjunction  with  your  proposed  project,  please  feel 
free  to  contact  me. 


Sincerely , 

({  0. 

John  R.  Hill 

JRH/jb  Glacial  Geologist 


cc:  Maurice  E.  Biggs,  Asst.  State  Geologist 

Robert  H.  Shaver,  Head,  Geology  Section 
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The  purpose  of  this  annex  is  to  provide  a basis  for  development  of 
a recreational- environmental  land  corridor,  should  residents  of  the 
Chicago-South  End  of  Lake  Michigan  (C-SELM)  area  elect  to  maintain  the 
flood  plain  in  open-space  usage.  Many  of  the  local,  multi-county  and 
State  planning  agencies  have  urged  that  the  flood  plains  be  developed  to 
meet  the  area's  needs  for  in-close  recreational  pursuits.  This  would  prove 
beneficial,  provided  the  usage  was  planned  along  with  allied  environ- 
mental concerns. 

As  the  nation  upgrades  the  water  quality  of  its  streams,  the  recrea- 
tional value  of  these  watercourse  will  be  increased.  Moreover,  as  storm 
water  runoff  is  controlled,  treated,  and  used  to  augment  the  stream  flow, 
the  opportunity  to  utilize  the  adjacent  flood  plain  land  for  recreational 
and  environmental  purposes  is  enhanced.  Therefore,  this  special  study  was 
undertaken  to  provide  the  basis  for  incorporating  effective  recreation 
and  conservation  program  in  the  open  space  lands  bordering  the  area's 
streams . 

This  planning  effort  is  designed  to  illustrate  a way  to  increase  and 
enhance  the  potential  recreation  benefit  expected  by  inproving  water  quality 
and  controlling  stream  flows.  The  plan  of  improvement  calls  for  controlling 
permanent  development  within  the  flood  plain,  placing  major  emphasis  on 
satisfying  as  much  of  the  concentrated  urban  demand  for  recreational 
opportunities  as  is  possible,  and  providing  the  basis  for  an  effective 
preservation  and  resource  restoration  program.  The  major  streams  in  the 
study  area  include  the  DuPage,  DesPlaines,  Chicago,  Little  Calumet,  Grand 
Calumet,  and  Deep  Rivers,  and  their  tributaries. 

ACKNOW  LEDGETENT 

Much  of  the  working  effort  was  provided  by  members  of  the  community 
and  local  planning  agencies.  Those  who  assisted  in  the  development  of  this 
plan  included:  (1)  members  of  the  Citizens  Advisory  Committee  for  Conser- 
vation and  Environmental  Interests,  a voluntary  group  who  participated  in 
the  wastewater  management  study,  (2)  officials  from  Counties,  Park  and 
Forest  Preserve  Districts,  communities  and  local  planning  agencies  located 
within  the  study  area,  and  (3)  other  Federal  and  State  agencies  concerned 
with  water  resource  developments,  particularly  recreation  and  conservation 
practices.  It  was  only  through  the  efforts  of  these  participants  that  the 
plan  of  improvement  was  developed. 
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SECTION  II  - FRAMEWORK  FOR  DEVELOPMENT 


PLANNING  PROCESS 

In  order  to  provide  a realistic  framework  for  development,  it  was 
decided  to  select  a stream  for  detailed  analysis.  In  this  case,  the 
North  Branch  of  the  Chicago  River  was  used.  Then  a questionnaire  was 
prepared  to  determine  what  types  of  stream- related  problems  exist  and 
what  remedial,  conservation  and  recreational  programs  should  be  consid- 
ered. This  questionnaire  was  furnished  to  citizens,  primarily  conserva- 
tionists, with  intensive  knowledgeable  of  that  area.  In  this  way  the 
input  to  the  study  was  comprehensive  and  reflective  of  the  type  of 
information  which  would  be  received  from  a much  larger  sampling. 

The  foregoing  information  was  then  used  as  a framework  for  designing 
a plan  of  improvement  for  the  North  Branch.  This  plan  in  turn,  was  used 
as  a prototype  and  the  findings  applied  to  the  other  streams  in  order  to 
define  the  potential  available  to  the  residents  of  the  total  area.  While 
the  use  of  the  urban  streams  and  adjacent  lands  are  closely  related  to 
the  physical  condition  of  the  stream  and  property  ownership,  there  are 
sufficient  similarities  to  justify  this  approach.  If  and  when  recreational 
usage  of  the  urban  watercourses  becomes  a planning  priority,  the  basic 
efforts  to  balance  recreational  and  environmental  programs  will  be 
comparable. 


BASIS  FOR  DESIGN 

The  North  Branch  of  the  Chicago  River  was  selected  because:  (1)  it 

involves  an  area  where  the  residents  are  actively  promoting  specific 
conservation  and  recreation  programs  and  thus  are  knowledgeable  of  the 
local  problems;  (2)  the  nature  and  diversity  of  the  stream  and  land-related 
problems  are  such  as  to  be  considered  typical  of  those  expected  to  occur 
over  time  throughout  the  study  area;  and,  (3)  the  demographic  conditions 
(population  characteristics)  are  considered  representative  of  the  urban 
area.  Consequently,  any  plan  which  would  be  responsive  to  the  problems  and 
opportunities  for  recreational  and  conservation  programs  for  this  river 
would  be  feasible  for  being  inplemented  elsewhere. 

As  previously  indicated  the  responses  to  the  questionnaire  served  as 
the  basis  for  establishing  the  planning  framework.  Seventy-three  percent 
of  the  responses  to  the  questionnaire  indicated  inadequate  flow  in  the 
North  Branch  during  the  recreational  season  as  one  of  the  major  problems. 
Since  each  response  was  site  specific,  this  percentage  had  a great  rele- 
vance to  the  wastewater  management  study.  It  was  also  interesting  to  note 
that  one  hundred  percent  of  the  responses  cited  poor  water  quality  as  a 
critical  problem.  Eighty- five  percent  also  expressed  concern  about  an 
inadequate  or  non-existent  fish  population  and  seventy- eight  percent  cited 
lack  of  public  access  to  the  river.  While  a range  of  improvements  were 
suggested,  major  enphasis  was  placed  on  the  use  of  the  stream  and  the  need 
for  access  to  the  stream  and  provision  of  public  facilities.  The  results 
of  the  questionnaire  survey  are  summarized  in  Table  GB-I1-1. 
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TABLE  GB-Il-I 


SURVEY  RESULTS 
NEED  INVENTORY 

NORTH  BRANCH  OF  THE  CHICAGO  RIVER 


PROBLEM  INDICATED 

No. 

SUGGESTED  IMPROVEMENT 

No. 

Poor  water  quality 

41 

Improved  waste  treatment 

-- 

Dam  in  disrepair 

1 

Repair  dam  or  replace 

1 

(one  location) 

with  wing  deflector 

Crumbling  Revetments 

9 

Repair  or  Replace 

8 

(nine  locations) 

Cover  with  vines 

1 

Poor  quality  fishery 

13 

Grow  water  plants  for 
habitat 

1 

No  fishery 

21 

Good  fishery- carp 

1 

Flow  augmentation 

Inadequate  flow  during 

30 

Flow  augmentation 

recreational  season 

Planting  to  encourage 
scouring  action 

~ ~ 

Bank  erosion 

15 

Planting  to  prevent 

6 

erosion 

(Poor  Access) 

20 

Bank  Fishing  sites 

20 

1 

Bridge  Fishing  site 

1 

11 

Boat  launching  and 
Take/ out 

11 

(Ignoring  river  as  a 

-- 

Public  awareness  of  the 

resource) 

value  of  a stream 

Litter,  Natural  and 

8 

Clean-up 

1 

Man-made  debris 

Planting  and  Fencing 

3 

(Esthetic  quality) 

11 

Beautification  planting 

11 

1 

Beaches 

1 

(Lack  of  facilities) 

2 

Boat  portage 

2 

11 

Trails  or  walkways 

n 

1 

Park-play ground 

i 

3 

Picnic  areas 

3 

1 

Footbridge 

1 

2 

Acquire  land 

*1 

2 

Stream- use  zoning 

2 

PROBLEMS  INDICATED 

205 

SUGGESTED  IMPROVEMENTS 

87 

(Categories) 

(ID 

(Categories) 

(19) 
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PLANNING  CONSIDERATIONS 


Certain  assunptions  were  made  as  part  of  the  plan- formulation  process. 
These  included  the  basic  requirements  that  both  the  water  quality  and  aqua- 
tic ecosystem  would  be  upgraded.  Implicit  in  this  basic  assumption  was  the 
establishment  of  an  effective  program  to  capture  and  treat  storm  water 
runoff  in  order  to  avoid  a degradation  of  the  stream  quality.  In  addition, 
it  was  assumed  that  the  treated  storm  water  and  wastewater  would  be 
distributed  in  such  a way  as  to  (1)  maintain  a minimum  stream  base  flow 
and  (2)  provide  supplemental  increased  flows  during  the  recreational  season. 
All  of  these  requirements  would  be  met  by  the  NDCP  alternatives. 

The  primary  planning  effort  thus  involves  the  delineation  of  selected 
river  frontage  for  public  usage  and  conservation  practices;  thereby  pro- 
viding a balanced  framework  for  resource  utilization.  Formulation  was  based 
on  incorporating  the  following  in  any  proposed  plan  of  improvement : (1) 

a base  of  stream-oriented  and  related  land  recreation  facilities;  and,  (2) 
a greenbelt  for  instituting  a program  for  restoration  and  enhancement  of 
the  existing  environment.  Creation  of  such  a managed  envi ronment  would,  in 
turn,  require  the  consideration  of  two  other  factors:  (1)  existing  usage 

of  the  land  bordering  the  river;  and,  (2)  optimum  usage  of  the  river  and 
the  adjacent  lands  in  order  to  avoid  an  over-uise  and  subsequent  degrading 
in  the  quality  of  recreational  experience  and/or  environmental  enhancement. 
Effective  inplementation  would  include:  fee  acquisition  of  those  areas 

suitable  for  stream- related  fishing  and  general  recreational  activities, 
recreational  use  zoning,  open  space  zoning,  controlled  access,  application 
of  cultural  or  land-use  control  easements,  and  vegetative  management  to 
achieve  separation  between  different  programs  and  resource  commitments. 

Other  specific  developments  considered  were:  planting  to  control  flood 
plain  erosion,  repair  of  existing  dams  and  bank  revetments , construction 
or  restoration  of  inpoundments  and  lagoons,  and  the  provision  of  riffles, 
deep  pools,  and  shade  trees  to  encourage  in-stream  production  of  desirable 
fish  species. 

DEVELOPMENT  REQUIREMENTS 

Achievement  of  the  program's  objectives  would  require  control  of  land 
on  either  side  of  the  stream,  with  adequate  length  to  assure  a base  large 
enough  to  incorporate  good  management  practices.  Certain  sites  on  the 
stream  would  be  preserved  or  restored  and  then  retained  in  their  natural 
state;  others  would  be  developed  for  fishing  and  general  recreational 
opportunities.  It  is  suggested  that  sites  for  general  recreational  use  be 
located  within  city  or  village  limits  whenever  possible.  This  would 
facilitate  providing  adequate  parking  spaces  and  help  control  public  access. 
Construction  of  small  inpoundments  which  could  be  used  for  various  recrea- 
tional pursuits  should  be  encouraged  on  public  lands.  Location  of  these 
water  bodies  would  be  up  to  the  discretion  of  the  local  land  holding  agency 
involved.  Interest  in  these  type  of  clean  water  inpoundments  have  been 
expressed  by  numerous  park  and  forest  preserve  districts  in  the  area. 
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Since  a good  portion  of  the  flood  plain  acreage  is  still  undeveloped 
and  in  some  cases  is  in  public  ownership,  river  corridors  are  concep- 
tually feasible  throughout  the  area.  Preserve  land  would  remain  "preserved 
largely  for  hiking  trails  or  wildlife  habitat.  Additional  lands  would  have 
to  be  purchased,  and  supplemented  by  easements  and  zoning  ordinances  in 
order  to  insure  a continuity  of  control  and  use.  Lands  may  also  have  to 
be  purchased  at  the  perimeter  of  recreation  areas  for  parking,  fhe 
corridor  would  be  a mix  of  public  and  private  ownership,  with  restricted- 
use  easements  (for  preservation)  required  on  certain  acreages  retained 
in  private  ownership.  A strip  of  land  40  to  300  ft.  in  depth  from  the 
high  bank  on  both  sides  of  the  stream  is  considered  a sufficient  working 
acreage  for  management  and  development  programs.  Dedication  of  this  land 
would  be  variable,  i.e.  the  depth  would  not  be  constant.  No  relocation  and 
resettlement  would  be  considered  where  residences  and  industry  now  exist. 

Land  outside  the  areas  of  intense  recreational  development,  especially 
between  communities,  would  be  retained  as  open  space  with  emphasis  on  resto 
ration  and/or  preservation  of  the  undeveloped  lands.  Allied  with  tins 
environmental  control  program  would  be  the  provision  of  certain  types  of 
recreational  activities  that  would  complement  the  constrained  land  use. 
These  recreational  programs  would  include  hiking  trails,  bicycle  trails 
nature  trails,  bank  fishing  and  the  like.  .Adjacent  lands  presently  in 
public  usage  including  golf  courses  would  remain  committed  to  that  use. 
Where  these  lands  are  being  considered  for  conversion  to  other  uses,  every 
effort  should  be  made  to  purchase  these  lands  and  retain  them  in  puli  lie 
ownership. 

Specific  landscaping  with  adequate  buffer  zones  also  must  be  provided 
to  separate  the  green  belt  areas  from  the  recreational  areas.  In  addition, 
plantings  will  be  needed  along  the  banks  to  enhance  the  stream's  aesthetic 
value.  Recreational-use  zoning  should  be  extensively  used  - both  on  tin 
stream  and  in  relation  to  the  land  developments.  This  should  help  control 
noise  pollution  and  excessive  usage  in  areas  that  are  essentially  r< 
dential  and  where  present  development  precludes  providing  a suffn  omit 
buffer  zone.  This  concept  also  applies  to  in-stream  usage,  particulaily 
boating  and  its  impact  on  other  pursuits  such  as  swimming  and  fishing. 
Zoning  for  different  types  of  boating  will  also  be  required  and  must  he 
correlated  to  the  depth  of  flow  and  stream  environment. 


SECTION  III  - NORTH  BRANCH  PROTYPE  MODEL 


OVERVIEW 

Three  specific  land  corridors  would  be  established  for  the  North 
Branch  and  its  tributaries  as  is  shown  in  Figure  GB-III-1.  Hie  first 
corridor  would  extend  some  24.5  miles  from  the  confluence  of  the  river 
with  the  North  Shore  Channel,  proceed  up  the  main  stem  of  the  North  Branch 
and  along  the  Skokie  River  to  Highland  Park.  A second  corridor,  some  13 
miles  long  would  extend  from  the  confluence  of  the  West  Fork  with  the 
Main  Stem,  and  proceed  up  the  West  Fork  to  Half  Day  Road,  near  Lincolnshire. 
The  third  corridor  would  proceed  up  the  Middle  Fork  from  its  confluence 
with  the  Skokie  River  to  half  Day  Road.  There  is  justification  for 
stopping  the  river  corridors  at  these  points,  since  the  size  of  the  three 
streams  restricts  usage.  A corridor  beyond  Half  Day  Road  would  have  to 
focus  on  the  land  related  developments  only. 

Intensified  recreational  developments  would  be  planned  within  or 
adjacent  to  the  community  limits.  Hie  lands  would  be  purchased  in  fee  and 
developed  for  fishing  sites,  general  recreational  facilities  and  boat 
launching  and  take-out  areas.  No  vehicular  traffic  should  be  allowed  in 
the  recreational  and  conservation  areas.  Rather,  off-site  parking  should 
be  provided.  Bridges,  or  road  crossing  points  could  serve  as  center 
points  for  access  to  the  recreational  areas.  However,  as  a general  rule, 
reci'eation  areas  should  be  located  between  rather  than  immediately 
adjacent  to  major  road  crossings.  A turn-out  area  at  a road  crossing  may 
entice  someone  to  explore  the  corridor  but  should  not  be  considered  a 
major  focal  point  for  access. 

DEVELOPMENT  PROPOSALS 

Two  tapes  of  developments  were  considered  for  incorporation  within 
the  land  corridors.  The  first  was  responsive  to  an  intensive  type  of 
general  recreational  usage;  the  second  was  for  environmental  enhancement. 

A range  of  recreational  programs  were  considered,  with  adoption 
dependent  upon  the  size  of  acreage  available  for  development.  All  told, 
five  different  programs  were  considered  for  use  on  those  lands  which  would 
be  purchased  in  fee.  A summary  description  of  these  five  is  presented 

below. 

1.  County  Park.  This  type  of  development  program  would  be  designed 
to  help  meet  tire  recreational  needs  of  a multiple  number  of  adjacent 
communities.  Primary  beneficiaries  would  be  those  communities  located 
within  a time-distance  traveled  equivalent  of  from  10  to  20  minutes.  An 
extremely  diversified  array  of  recreational  pursuits  would  be  provided 
and  such  would  require  a fairly  large  area,  nmging  in  size  from  500-800 
acre  u Additional  water-related  opportunities  other  than  those  oriented  to 
in- stream  usage  would  be  provided  by  construction  of  excavated  lagoons  and 
swimming  pools.  An  artist  concept  of  this  type  of  development  is  shown 
in  ! .gut  GB-lII-2.  A cost  estimate  for  development  of  this  type  recrea- 
tional package  is  presented  in  Table  GB-III-1. 
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BASKETBALL  COURT 


Figure  GB 


TABLE  GB-III-1 


FACILITIES  AND  COSTS  - COUNTY  PARK 


Facility 

Unit 

No.  of  Units 

Unit  Costs 
(Dollars) 

Estimated 

Cost 

(Dollars) 

18-hole  golf 

course 

(100  Acres) 

1 

1,000,000 

$1,000,000 

Lagoons 
Earth  Molding 

Acres 
Sq.  Ft. 

300  ) 

300  acres) 

5,000,000 

Plantings  - a 

Acre 

300  acres 

2,500 

750,000 

Bridges  - b 

Each 

3 

15,200 

45,600 

Walking 

trail 

Li.  Ft.) 

Bicycle 

trail 

Li.  Ft.) 

26,400 

10 

264,000 

Subtotal,  Recreation  Base 

$7,Uby,'6U0 

a - Trees  8-10  ft.  in  height,  25  to  the  acre,  various  species. 


b - 40  ft.  long,  6 feet  wide,  wooden  plank,  $380/running  ft. 


Tennis  Courts 

Pair 

8 

8,000 

$ 

64,000 

Swimming  Pool 

Each 

1 

100,000 

100,000 

Picnic  Units 

Each 

50 

210 

10,500 

Boat  Launch 

Ramp 

4 

3,600 

14,400 

Asphalt  Drive 

Li.  Ft. 

2,500 

15 

37,500 

Parking  Area 

Sq.  Ft. 

4,000 

5.50 

22,000 

Comfort  Station 

Each 

2 

Subtotal, 

42,600 

Rec.  Node  #1 

r 

85,200 

333,600 

Play  Field 
Basketball 

Each 

2 

2,400 

$ 

4,800 

Court 

Baseball 

Each 

2 

5,000 

10,000 

Diamond 

Each 

3 

500 

1,500 

Picnic  Units 
Playground 

Each 

50 

210 

10,500 

Equip. 

Unit 

1 

10,000 

10,000 

Comfort  Station 

Each 

2 

42,600 

85,200 

Shelter 

Each 

1 

38,400 

38,400 

Parking 

Sq.  Ft. 

8,000 

5.50 

44,000 

Roadway 

Li.  Ft. 

5,000 

15 

75,000 

Walkway 

Li.  Ft. 

5,500 

Subtotal,  Rec. 

10 

Node  #2 

r 

55,000 

334,400 
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TABLE  GB-III-1  (Cont'd) 


Facility 

Unit 

No.  of  Units 

Unit  Costs 
(Dollars) 

Estimated 

Cost 

(Dollars) 

Outdoor  Amphitheatre 

Each 

1 

$48,000 

$ 48,000 

Boat  Launch 

Ramp 

4 

3,600 

14,400 

Boat  Rental 

Each 

1 

50,000 

50,000 

Information  Center 

Each 

1 

6,000 

6,000 

Picnic  Units 

Each 

30 

210 

6,300 

Comfort  Station 

Each 

1 

42,600 

42,600 

Shelter 

Each 

1 

38,400 

38,400 

Parking 

Sq.  Ft. 

4,000 

5.50 

22,000 

Roadway 

Li.  Ft. 

3,000 

15 

45,000 

Walkway 

Li.  Ft. 

1,500 

10 

15,000 

Picnic  Units 

Each 

Subtotal  1 
100 

Tec.  Node  #3 
210 

$ 287,700 
$ 21,000 

Beach 

Sq.  Ft. 

100,000 

.30 

30,000 

Shelter 

Each 

3 

38,400 

615,200 

Comfort  Station 

Each 

3 

42,600 

127,800 

Parking  Area 

Sq.  Ft. 

5,000 

5.50 

27,500 

Road 

Li.  Ft. 

1,500 

10 

15,000 

Subtotal, 

SUBTOTAL 
Contingencies 
Engineering  and  Design 
Supervision  and  Administration 

Rec.  Node  #4 

$ 949,000 

$8,964,300 

1,792,700 

1,076,000 

967,000 

(June  1972 

price  level) 

'TOTAL 

$12,800,000 
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2.  Community  Park.  This  type  of  development  program  would  be 
oriented  towards  meeting  the  recreational  needs  of  the  immediately 
adjacent  community (s) . In  essence  it  represents  a scaled-down  version  of 
the  County  Park,  being  sized  to  utilize  an  area  of  some  100  to  150  acres. 

Again  a diversity  in  recreational  opportunities  is  maintained  but  the  number 
of  facilities  are  reduced.  Most  of  the  usage  will  come  from  the  residents 
who  live  within  a 10  minute  time-distance  travel  equivalent  of  the  park. 

A cost  estimate  for  this  type  of  development  program  is  presented  in 
Table  GB-1II-2. 

3.  Neighborhood  Park.  This  park  would  be  designed  to  serve  those 
neighborhoods,  within  5 minutes  time-distance  travel  equivalent.  Consequently, 
the  size  of  the  park  will  be  comparatively  small,  requiring  only  some  10-20 
acres.  The  park  will  be  oriented  to  encourage  visual  enjoyment  of  the 
stream  and  normal  park  type  facilities  will  be  provided  for  family  usage. 

A cost  estimate  for  this  level  of  development  is  presented  in  Table  GB-III-3. 

4.  Vest-Pocket  Park.  This  type  of  park  is  designed  to  advantageously 
fit  into  small  open  space  parcels  of  from  5 to  10  acres  located  adjacent  to 
high-density  urban  areas.  In  most  cases  the  lands  will  be  more  linear  in 
character  and  consequently,  stream  frontage  will  be  its  prime  attraction. 
Because  of  its  size,  its  function  and  usage  will  be  similar  to  the  neighbor- 
hood park.  A cost  estimate  for  this  level  of  recreational  development  is 
presented  in  Table  GB-III-4. 

The  environmental  phase  of  the  development  program  would  serve  several 
purposes.  Its  main  function  would  be  to  provide  green  belts  along  the 
stream,  thereby  enhancing  the  aesthetics  of  the  area  and  stream's  environment. 
At  the  same  time  some  of  the  green  belts  also  would  serve  as  linear  recrea- 
tional development  areas  inter -connecting  the  various  types  of  recreational 
parks.  The  types  of  development  required  for  this  type  of  program  are 
primarily  constrained  to  restoration  and  nature- educational  activities. 

Major  emphasis  would  be  to  preserve  those  areas  of  existing  value  and  to 
enhance  the  existing  vegetative  pattern  with  an  extensive  reforestation 
program.  Trees,  shrubs  and  ground  cover  plants  would  be  introduced  that  are 
either  native  to  the  area  or  climate-adapted  species.  Planting  would  be 
dt signed  to  provide  informality,  separation  of  corridor  usage,  screening  and 
erosion  control,  and  would  take  into  consideration  existing  and  future  land 
use  of  the  adjoining  property.  These  measures  would  not  only  enhance  the 
aesthetic  enjoyment  of  the  outdoor  recreational  activities,  but,  if  properly 
managed,  help  inprove  the  aquatic  ecosystem  of  the  stream.  Shade  trees  and 
protection  against  bank  erosion  should  help  maintain  a high  level  of  fishery 
production. 

GORKI  1X)R  REQUI  RE  MINI'S 

Based  on  input  received  from  local  agencies  and  residents,  nine  sites 
were  selected  for  incorporation  into  the  North  Branch  recreational  program. 
Listed  in  Table  GB-III-S  are  the  nine  site,  the  acreage  required  and  tiie  type 
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TABLE  GB-III-2 


FACILITIES  AND  COSTS- CONMUNITY  PARK 


Medium  Development 

Unit 

Unit  Costs 

No.  of  Units  (Dollars) 

Estimated  Cost 
(Dollars 

Swimming  Pool 

Each 

1 

$200,000 

$ 200,000 

Play  Field 

Each 

3 

2,400 

7,200 

Winter  Sports  Arena 

Each 

1 

50,000 

50,000 

Picnic  Units 

Each 

150 

210 

31,500 

Anphi theater 

Each 

1 

48,000 

48,000 

Boat  Launching 

Each 

3 

3,600 

10,800 

(Concrete  Ramp) 

Tennis  Courts 

Each 

4 

50,000 

200,000 

Comfort  Station 

Each 

9 

42,600 

383,400 

Shelter 

Each 

5 

38,400 

192,000 

Utility 

Lift 

1,000 

24 

24,000 

Signs 

Each 

20 

60 

1,200 

18'  Asphalt  Dr. 

Lift 

10,000 

15 

150,000 

Parking  Spaces 

Sq.  Yd. 

16,000 

5.50 

88,000 

Guard  Rail 

Ft. 

20,000 

6.00 

120,000 

Landscaping 

Acre 

2,400 

75 

180,000 

Miscellaneous 

10,000 

10,000 

Sub  total 

$1,649,100 

Contingencies 

329,900 

Engineering  and  Design 

198,000 

Supervision  and  Administration 

193,000 

(June  1972  price  level)  TOTAL 

$2,370,000 

TABLE  GB-III-3 


FACILITIES  AND  COSTS-NEICMBOFHOOD  PARK 


Small  Recreation  Area 

Unit  No. 

Unit  Costs 

of  Unit  Costs  (Dollars) 

Estimated 

Cost 

(Dollars) 

Information  Center 

Each 

1 

$ 6,000 

$ 6,000 

Picnic  Unit 

Each 

20 

210 

4,200 

Playground  Facilities 

Each 

2 

1,000 

2,000 

Landscaping 

Acre 

10 

2,400 

24,000 

Walkways 

Li.  Ft. 

500 

10 

5,000 

Signs 

Each 

5 

60 

300 

Parking  Spaces 

Sq.  Yd. 

2,000 

5.50 

11,000 

Comfort  Station 

Each 

1 

42,600 

42,600 

Miscellaneous 

Lunp  sum 

2,000 

2.000 

(June 

Subtotal 
Contingencies 
Engineering  and  Design 
Supervision  § Admin. 
1972  price  level)  TOTAL 

$ 9t;ioo 

19,900 

12,000 

11,000 

$1471,000 

r 

I • i- 
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TABLE  GB-III-4 


r a:  ,*  j:  i 

4 f;  {}  jV 

facilities  AND  COSTS-VEST-POCKET  park 


\ ; ‘ }*■ 
i >■#, 

;; 

1 - ’ < V 

Ufait  Oasts 

Estimated  Amount 

Small  Recreation  Area 

Unit 

No.  of  Units  Dollars 

Dollars 

Picnic  Unit 

Each 

10 

210 

$ 2,100 

Playground  Facilities 

Each 

1 

1,000 

1,000 

Landscaping 

Acre 

5 

2,400 

12,000 

Walkways 

Li.  Ft. 

2S0 

10 

2,500 

Comfort  Station 

Each 

1 

42,600 

42,600 

Miscellaneous 

Lump  sum 

1,000 

Subtotal 

1,000 

"wfzuir 

Contingencies 
Engine  earing*  and  Design 

12,800 

7,000 

Supervision  § Admin. 
(June  1972,  price  level)  TOTAL 

7,000 

" $‘58,000 

> «- 

3 tf  : ■ 
«•  • > ■ 

■4  V V ' ; 

' * 1 
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TABU:  GB-III-5 


Site  No. 


1. 


2. 

3. 

4. 

5. 

6. 

7. 

8. 


9. 


RECOMMENDED  RECREATIONAL  DEVELOPMENTS 
NORTH  BRANCH  OF  THE  CHICAGO  RIVER 

Size  Recreational  Facilities 


1.9  acres  Neighborhood  Tot-Lot  (Chicago 

Park  District  is  considering 
adding  this  acreage  to  existing 
park) 

66.0  acres  Retained  as  9-hole  golf  course 

4.0  acres  Vest-Pocket  Park  Area 


797.1  acres 
22.0  acres 


20.0  acres 


110.2 

261.9 


20.0 


County  Park 

Neighborhood  Park  Area  (see 
Table  G-2) 

Neighborhood  Park  Area  (see 
Table  G-2) 

Community  Park  Area  with  Linear 
Development 

Combination  of  Community  Park 
Linear  Development  encompassing 
both  a neighborhood  park  and 
Nature  Center  suggested  because 
of  preservation  of  wetlands 

Neighborhood  Park  Area 
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of  recreational  program  reconmended  for  each  site.  Location  of  these 
sites  are  shown  in  Figure  GB-III-3  and  reflect  optimum  usage  of  the  avail- 
able open  space,  spatial  distribution  as  well  as  local  planning  efforts. 

In  addition,  some  6 miles  of  linear  corridor  would  be  purchased  in  fee  to 
supplement  existing  Forest  Preserve  and  Park  holdings.  A system  of 
hiking  and  bicycling  trails  would  be  provided  and  a base  reforestation 
program  would  be  incorporated,  equivalent  to  replanting  some  240  acres. 

Supplemental  to  the  foregoing  fee  purchase  program  would  be  the 
incorporation  of  restrictive-sized  green  belts  paralleling  the  stream. 

The  width  of  the  linear  green  belts  would  be  dependent  upon  the  use- function 
associated  with  these  lands.  For  purposes  of  this  study,  these  lands  would 
serve  to  establish  a buffer  zone  between  the  river  and  existing  land  usage 
and  enhance  the  over-all  aesthetic  and  stream  environment.  As  such, 
cultural  (restrictive  land  use)  easements  would  be  required,  some  20  feet 
in  depth  from  high  bank.  Private  ownership  would  be  retained  and  no  public 
usage  would  be  involved.  If,  however,  a public  passage  was  desired,  then 
the  acreage  requirements  would  have  to  be  increased  and  the  lands  purchased 
in  fee.  The  location  of  these  eight  linear  easement  corridors,  A through 
H,  are  also  shown  in  Figure  GB-III-3. 

DEVELOPMENT  COSTS 

The  capital  costs  for  establishing  the  recreational-environmental 
corridor  was  determined  using  the  plan  of  improvement  outlined  in  the 
previous  paragraph.  First  the  land  costs  were  developed  as  the  base  step 
in  implementing  the  plan  of  improvement.  The  land  costs  for  the  nine 
recreational  parks  and  b miles  of  linear  corridor  both  of  which  would  be 
purchased  in  fee  are  presented  in  Table  GB-III-6.  Also  shown  are  the  costs 
for  eight  linear  sites  for  which  cultural  or  restrictive  use  easements 
v\ould  be  obtained.  Then  the  costs  for  the  recreational  parks,  together 
with  the  minimum  base  reforestation  program  for  the  6 miles  of  linear 
corridors  were  combined  to  establish  a total  base  cost  for  the  North  Branch 
area  of  the  Chicago  River.  Also  included  was  the  cost  of  river  bank 
clean-14-)  and  restoration  that  would  be  required  to  obtain  a base  level  of 
aesthetics.  Cost  for  this  work  was  based  on  contractural  work  previously 
performed  by  the  Chicago  District,  Corps  of  Engineers  on  a section  of  the 
North  Branch.  Other  costs  for  additional  programs  could  be  included  as 
desired.  These  improvements,  how-ever,  would  be  site  specific  to  a 
need  unique  to  a particular  area  but  not  appropriate  for  considerate  - 
a prototype  model.  The  total  cost  for  the  North  Branch  prototype  ■ 
shown  in  Table  GB-III-7.  This  cost  excludes  those  lands  already 
ownership.  These  lands,  particularly  those  owned  by  the  Forest 
and  Park  Districts,  form  the  framework  in  which  to  incorporate  : 
of  the  corridors  and  recreational  programs. 
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TABLE  GB-III-6 


LAND  COST  REQUIRENENTS 
NORTH  BRANCH,  CHICAGO  RIVER 


Recreational  Parks  - 
Fee  Acquisition 

Site  No. Acres  Approx . Value/Acre  1/  Estimated  Cost 


1. 

1.9 

$40,000 

$ 76,000 

2. 

66.0 

55,000 

3,360,000 

3. 

4.0 

40,000 

160,000 

4. 

797.1 

25,000 

19,927,500 

5. 

22.0 

25,000 

550,000 

6. 

20.0 

12,000 

240,000 

7. 

110.2 

25,000 

2,755,000 

8. 

261.9 

8,000 

2,095,200 

9. 

20.0 

55,000 

1,100,000 

1,303.1 

Subtotal 

$30,533,700 

Contingencies 

6,106,300 

Acquisition  Cost 

2,560,000 

TOTAL 

$39,2flO,0OO 

Linear  Corridor  - 

Fee  Acquisition 
Linear  Miles 

Cost/mile 

Estimated  Cost 

6 Miles 

$40,000 

$ 240,000 

Contingencies 

8 Acquisition  Costs 

70,000 

TOTAL 

$ 310,000 

Green  Belt  Corridor  - Restrictive  - 

Use  Easements 

Site 

Acre  2/ 

Cost/Acre  3/ 

Total 

A 

7.8 

$28,000 

$218,400 

B 

12.6 

24,000 

302,400 

C 

6.4 

20,000 

128,000 

D 

14.2 

20,000 

284,000 

E 

11.0 

9,600 

105.600 

F 

9.7 

20,000 

194,000 

G 

10.6 

24,000 

254,400 

H 

7.4 

20,000 

148,800 

“7577 

Subtotal 

$1,634,800 

Contingencies  § Acquisition  Costs 

465,200 

TOTAL 

$2 , 1'00,'0'00 

1/  Based  cn  direct  or  interpolated  information  from  the  1971  Olcott's 

Land  Values  Blue  Book  of  Chicago.  No  allowances  have  been  made  for  on-site 
improvements. 

2/  Based  on  linear  distance  multiplied  by  a 20-foot  width  requirement  on 
both  sites  of  stream. 

3/  Based  on  801  of  estimated  land  value. 
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TABLE  GB-III-7 


PROTOTYPE  MODEL  COST  ESTIMATE 
NORTH  BRANCH,  CHICAGO  RIVER 


I.  RECREATIONAL  PARKS 

Recreational  Facilities 
Land  Costs  C9  park  sites) 

Total 

II.  LINEAR  CORRIDOR 

Fee  Acquisition 
Reforestation  (740  acres) 

Total 

III.  GREEN  BELT  CORRIDOR 

Easement  Cost  (8  sites) 

IV.  RIVER  BANK  CLEAN-UP/RESTORATION 

48  miles  @ $20, 000/mile 
Total  Cost  for  Base  Corridor 


$18,250,000  1/ 
59,200,000 


$57 

,450,000 

$ 

310,000 

24,000 

$ 

334,000 

$ 2 

,100,000 

$ 

960,000 

$60 

,844,000 

1/  Based  on  costs  previously  cited  for  range  of  parks  plus  $60,000 
— for  Site  1.  No  developments  cost  included  for  golf  course. 

2/  Excludes  present  publically-owned  lands  and  developments. 
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PROTOTYPE  ANALYSIS 

Subsequent  to  development  of  the  North  Branch  prototype,  factors 
were  derived  that  could  be  applied  to  other  streams  within  the  C-SELM 
area.  Four  basic  design  factors  were  needed  (1)  percent  of  stream 
feasible  of  being  developed  (2)  relationship  between  areas  retained  for 
preservation  and  recreational  use  (3)  unit  cost  per  mile  of  stream  (4) 
estimated  recreational  usage  as  a measure  of  worth. 

Analysis  of  the  North  Branch  and  tributaries  indicated  that  a 
corridor  for  recreational  and  preservation  purposes  could  be  incorporated 
on  lands  bordering  some  80  percent  of  the  streams'  length.  This  amounted 
to  a total  of  some  48  river  miles.  Of  this  developable  length  of  stream, 
some  60%  or  28.8  miles  would  be  preserved,  retained  as  an  equivalent  of  a 
Forest  or  Park  District.  The  recreational  development  and  usage  would  be 
concentrated  in  approximately  20  percent  or  9.6  miles  of  stream.  The  rest, 
again  20  percent  or  9.6  miles  of  streams  would  be  retained  in  low-density 
recreational  usage,  including  golf  courses,  bicycle  and  walking  trails 
and  the  like.  This  pattern  of  development  seeks  to  maintain  a balance  in 
use.  It  strives  to  prevent  any  extensive  recreational  usage  of  the  pre- 
serve-type lands.  These  lands  should  be  used  for  conservation  practices 
and  retained  in  low-density  ’usage 

The  extent  that  the  foregoing  land-use  pattern  could  be  maintained 
will  ultimately  be  determined  by  the  usage  that  the  recreational  areas  can 
sustain.  Accordingly,  an  estimate  of  the  user-days  anticipated  for  each 
of  the  nine  recreational  sites  was  prepared.  These  estimates  were  based 
on  a 6-month  use  season  extending  from  15  April  to  15  October,  seven-day 
week  availability.  Since  the  parks  would  be  close  to  highly  concentrated 
residential  areas,  the  use  rates  reflected  a high  daily  turn-over  and 
passive  as  well  as  active  use  patterns.  Furthermore,  because  the  parks 
offered  different  recreational  opportunities,  the  use  rates  also  varied. 

The  range  of  usage  which  can  be  expected  based  on  the  acreage  and  oppor- 
tunities available  within  the  nine  parks  are  shown  in  Table  GB-III-8. 

These  figures  do  not  include  any  recreational  usage  an  forest  preserve 
lands. 

To  determine  an  applicable  unit  cost  per  linear  length  of  usable 
stream  mile,  the  cost  ($60,844,000)  for  the  add-on  features  shown  in 
Table  GB-III-8  was  used.  As  noted,  this  was  a base  cost  and  did  not 
include  an  allowance  for  the  linear  equivalent  of  the  existing  Forest  and 
Park  lands.  Accordingly,  a linear  corridor  equivalent  to  300- foot  wide 
on  both  sides  of  the  stream  and  extending  for  a length  of  approximately 
29  miles  was  used.  This  meant  a cost  addition  equivalent  to  some  730  acres 
or  $37,500,000.  Then  based  on  the  sum  of  the  foregoing  costs  or  $98,344,000 
for  some  48  miles  of  stream,  an  approximate  cost,  of  2,100,000  per  mile  was 
derived.  If  the  lands  to  be  preserved  (Forest  lands)  were  to  be  increased 
from  300  to  900  feet  on  both  sides  of  the  streams  as  some  have  suggested 
to  more  closely  approximate  current  holdings,  then  the  linear  cost  will  be 
appreciably  increased  - to  some  $3,200,000  per  mile.  Final  decisions  can 
only  be  made  after  stream  inventories  are  conpleted. 
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TABLE  GB-III-8 


PROJECTED  ANNUAL  RECREATIONAL  USAGE 
NORTH  BRANCH,  CHICAGO  RIVER  PROTOTYPE  MODEL 


Site  No. 

Type  Development 

Acres 

Annual  Use  Rate/Acre 

Projected  Usage 
(Recreation  Days) 
per  year) 

1 

Neighborhood 
Tot -Lot 

1.9 

35,000 

66,500 

2 

Golf  course 

66.0 

12,000 

792,000 

3. 

Vest-Pocket  Park 

4.0 

30,000 

120,000 

4 

County  Park 

797.1 

4,300 

3,427,500 

5 

Neighborhood  Park 

22.0 

18,500 

407,000 

6 

Neighborhood  Park 

20.0 

18,500 

370,000 

7 

Community  Park  a/ 

110.2 

10,800 

1,190,200 

8 

Community  Park  b/ 

261.9 

8,100 

2,121,300 

9 

Neighborhood  Park 

20.0 

18,500 

370,000 

Total  Acreage 

1,303.1 

Projected  Usage 
(per  year) 

8,864,500 

Say 

8,800,000/year 

a/  Includes  linear  development. 

b/  Includes  linear  development  encompassing  both  neighborhood  park  and 
nature  center. 
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APPLICABLE  CONSERVATION  PROGRAMS 

Federal  grant  recreation  and  conservation  funding  programs  available 
to  State  and  local  agencies  for  such  programs  as  the  land  corridor  include 
the  Land  and  Water  Conservation  Program,  the  Open  Space  Land  Program,  and 
the  Urban  Fishing  Program.  The  following  discussion  will  briefly  define 
these  programs. 

a.  Land  and  Water  Conservation  Program.  The  Land  and  Water  Conserva- 
tion Program  is  authorized  by  the  Land  and  Water  Conservation  Fund  Act 

of  1966  and  is  administered  by  the  Bureau  of  Outdoor  Recreation,  Department 
of  the  Interior.  Grants  are  made  to  states,  and  through  them  to  local 
governments  for  planning,  acquisition  and  development  of  public  outdoor 
recreation  areas  and  facilities.  Grants  are  made  to  finance  50  percent  of 
allowable  project  costs. 

b.  Open  Space  Land  Program.  The  Department  of  Housing  and  Urban 
Development  administers  this  program.  An  Open  Space  Kit  which  gives 
detailed  program  information  is  available  to  interested  communities. 

Briefly  described,  the  Open  Space  Land  Program  provides  grant  assistance 
(14)  to  55%)  to  local  public  agencies  for  acquiring  and/or  developing  land 
for  open  space  purposes.  Acquisition  of  lands  in  less-than-fee  simple  is 
allowable  under  the  program.  It  is  necessary  for  development  or  improvement 
to  be  carried  out  on  publicly  owned  or  controlled  land.  The  Program  will 
not  provide  assistance  in  the  form  of  reimbursement  for  costs  incurred 
prior  to  an  applicant's  reception  of  a letter  authorizing  him  to  proceed  at 
his  own  risk. 

c.  The  Urban  Fishing  Program.  This  program  is  administered  by  the 
Bureau  of  Sport  Fisheries  and  Wildlife,  Department  of  the  Interior.  This 
program  by  definition  is  not  directly  applicable  to  the  prototype  program 
for  the  North  Branch  of  the  Chicago  River  as  such  but  is  worth  noting. 

Recent  attempts  have  been  made  to  introduce  fishing  as  a readily  available 
and  functional  form  of  recreation  in  "core"  city  areas.  Metropolitan  area 
waters  open  to  public  use  are  generally  of  poor  quality,  thereby  restricting 
the  existence  of  desirable  fish  populations  and  negating  satisfactory 
angling  experience.  Proper  orientation  of  regional  waste  treatment  systems, 
as  previously  discussed,  can  provide  a water  supply  of  sufficient  quality 
and  quantity  to  encourage  desirable  fish  populations  and  likewise  urban 
fishing  in  metropolitan  areas.  The  Urban  Fishing  Program  should  become 
more  attractive  to  the  Chicago  Metropolitan  Area  when  water  qualities 
improve.  Two  methods  have  been  tried  to  introduce  fishing  into  certain 
metropolitan  areas:  (1)  busing  city  youths  to  stocked  ponds  outside  the 
metropolitan  area;  and,  (2)  stocking  fish  in  municipal  park  ponds  and  lakes 
within  low  income  neighborhoods. 

Of  the  two  methods,  bringing  the  fish  to  the  people  was  the  most 
effective.  In  a sai^ple  program,  St.  Louis,  Mo.  in  1971,  wild-trapped  carp 
and  bullhead  catfish  provided  city  dwellers  with  80,000  man-days  of 
recreation  angling.  In  1971  the  total  cost  per  fisherman  day  was  only 
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38  cents.  Tighter  management  and  improved  stocking  rates  should  insure  that 
the  1972  program  results  will  show  a 25  cents  or  less  cost  per  fisherman  day. 

The  Illinois  Department  of  Conservation  is  interested  in  the  use 
of  two  of  the  Chicago  Park  District's  lagoons  for  an  urban  fishing 
"put-and-take"  operation.  The  park  district  has  72  acres  of  ponds 
and  lagoons  in  high  priority,  low- income  neighborhoods.  Based  on  the 
4,000  user  days  per  surface  acre  of  water  generated  in  the  St.  Louis 
program,  if  these  72  acres  of  lagoons  were  stocked,  the  Chicago  Urban 
Fishing  Program  would  result  in  almost  300,000  user  days  of  totally  new 
inner  city  recreation. 

Although  these  intensive  Urban  Fishing  Programs  are  extremely 
effective  to  introduce  angling  to  the  young,  unemployed  and  retired  city 
citizens,  even  more  urban  fishing  potential  exists.  This  "potential" 
could  be  realized  by  inproving  water  quality  in  streams,  lakes,  ponds, 
quarries  and  lagoons  within  and  adjacent  to  metropolitan  areas.  Water 
of  improved  quality,  where  public  access  is  obtainable,  can  sustain  new 
and  varied  types  of  outdoor  recreation  to  the  urban  population,  such  as: 

(1)  Natural,  self-sustaining  game  fish  populations  in  suitable 
streams  and  park  inpoundments  of  hi$i  quality  water. 

(2)  Put,  grow  and  take  fisheries.  Small  fish  are  stocked,  grown  to 
catchable  size,  and  then  harvested  under  controlled  conditions. 

(3)  Put-and-take  fisheries.  Catchable  sized  fish  are  stocked  and 
harvested  with  application  of  enforced  creel  limits. 

(4)  Trophy  fish  waters.  Only  large  sized  fish  may  be  creeled. 
Artificial  lures  are  usually  required  and  the  water  fished  only  during 
daylight  periods . 

(5)  Fish  and  pay  operations.  Local  villages  operate  a lake  under  a 
minimal  daily  fee  system  with  monies  collected  financing  the  restocking 
of  catchable  fish. 

(6)  Nature  interpretive  centers.  Areas  are  established  and 
facilities  developed  for  the  interpretation  of  both  terrestrial  and 
aquatic  ecosystems. 

(7)  Conservation- education  workshops  and  outdoor  classrooms . These 
classrooms  can  be  designed  using  programmed  teaching  facilities  for 
instruction  of  urban  children  to  basic  environmental  concepts. 

Technical  assistance  in  reusing  the  reclaimed  water,  developing 
recreation  facilities  and  establishing  fish  populations  requires  the  joint 
efforts  of  organizations  such  as  the  Department  of  the  Interior  and  State 
Conservation  Departments  of  both  Illinois  and  Indiana.  Local  agencies  and 
local  sponsors  must  be  expected  to  assume  much  of  the  financial  burden  and 
assist  in  administering  the  program.  Such  a task  force  can  develop  valuable 
and  people-oriented  outdoor  recreation  programs,  with  primary  emphasis  on 
the  utilization  of  presently  unusable  water  areas. 
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COORDINATION 


As  previously  indicated  the  basis  for  this  plan  of  improvement 
were  the  responses  to  a questionnaire  distributed  to  conservationists 
and  other  interested  citizens  in  the  study  area.  Information  gathered 
from  park  districts  and  forest  preserve  districts  through  questionnaires 
and  informal  meetings  were  also  incorporated  in  the  model.  The  preliminary 
and  revised  drafts  were  presented  to  representatives  from  park  districts, 
forest  preserve  districts,  and  villages  along  the  North  Branch.  They 
were  also  presented  to  representatives  from  appropriate  conservation  and 
planning  agencies  at  regional,  State  and  Federal  levels.  Responses  and 
comments  received  on  the  drafts  include: 

a.  General  Comment.  The  river  corridor  program  is  generally  acceptable 
(at  all  levels  of  coordination). 

b.  North  Branch  Comments  Received  from  Park  Districts,  Forest 

Preserve  districts  and  Villages . 

(1)  Glenview:  The  village  is  very  interested  in  the  river 

corridor  concept  for  the  North  Branch  particularly  since  it  reflects  their 
own  "West  Fork  Green"  plans.  The  land  acquisition  program  reconmended  by 
Glenview  has  been  incorporated.  It  was  suggested  that  consideration  be 
given  to  "turn-out"  areas  at  road  crossings  over  the  stream.  These  could 
entice  people  to  explore  the  corridor. 

(2)  Wilmette:  The  park  district  is  interested  in  the  use  of  a 

high  quality  water  supply  for  a small  flow-through  inpoundment  which  would 
be  incorporated  as  part  of  their  newly  acquired  golf  course. 

(3)  Chicago  Park  District:  The  park  district  is  presently  con- 

sidering the  expansion  of  Eugene  Field  Park  to  include  Site  1 identified 
in  Figure  GB-III-3. 

(4)  Lake  County  Forest  Preserve  District:  The  district  expressed 

interest  in  the  river  corridor  concept.  The  district  has  acquired  a site 
adjacent  to  the  North  Branch  as  a preserve  which  therefore  would  be  in 
consonance  with  the  proposed  plan  of  inprovement.  They  suggested  expansion 
of  Site  7 to  allow  both  preservation  and  recreational  development.  This 
was  done. 

(5)  Cook  County  Forest  Preserve  District:  A generally  favorable 

response  was  expressed.  The  idea  of  locating  a fish  hatchery  with  put-and- 
take  ponds  on  existing  preserve  land  along  the  North  Branch,  however,  was 
not  acceptable.  It  was  suggested  that  use  and  location  of  the  high  quality 
water  for  impoundments  should  be  left  up  to  the  discretion  of  the  local 
land-holding  agency  involved.  Mention  was  made  of  a bicycle  path  now 
being  constructed  on  preserve  land  from  Devon  Avenue  to  Harms'  Woods.  It 
was  noted  that  the  restricted  easements  are  too  small  (20  ft.  on  each  side 
of  the  river  from  the  high  bank)  to  permit  any  type  of  public  use;  instead 
the  functions  were  for  creation  of  buffer  zones  (between  river  and  existing 
land  usage)  and  for  esthetics  and  enhancement  of  the  stream’s  environment. 
Purchased  areas  would  still  allow  and  in  most  cases  encourage  public  access. 
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(6)  Northfield:  Hie  village  recommended  additional  areas  for 

restrictive  easement. 

(7)  North  Brook:  The  park  district  has  leased  a 20-acre  area 

along  the  West  Fork  of  the  North  Branch  from  the  U.  S.  Coast  Guard, 
therefore  making  it  unnecessary  to  purchase  the  area. 

c.  Northeastern  Illinois  Planning  Commission  (NIPC).  NIPC  supported 
the  river  corridor  plan  since  it  is  generally  consistent  vith  the  goals 
and  objectives  of  the  Conprehensive  General  Plan  and  the  Regional  Open 
Space  Plan  for  their  planning  area.  They  supported  the  specific  delineation 
of  recreational  areas  for  purchase  in  fee  on  the  North  Branch.  The  feasi- 
bility of  providing  connecting  trails  between  river  corridors  was 
discussed.  While  supporting  the  concept  of  connecting  trails,  NIPC  also 
suggested  consideration  of  using  pcwer  conpany  transmission  rights-of-way 
for  the  same  purpose  in  order  to  conserve  funds. 

d.  Lake-Porter  Regional  Transportation  and  Planning  Commission.  Lake- 
Porter  was  asked  to  respond  to  the  resource  development  model  as  it  might 
apply  to  the  streams  in  Northwest  Indiana.  The  agency's  reaction  was 
favorable  to  the  river  corridor  concept  and  a recently  prepared  map  was 
obtained  depicting  the  agency's  open-space  proposals.  Coincidentally, 
their  open- space  plans  encourage  the  acquisition  of  open-space  along  rivers. 

e.  Illinois  Department  of  Conservation.  Although  in  favor  of  the 
river  corridor  as  a conceptual  approach,  the  State  did  not  feel  that  the 
put- take  ponds  included  in  the  Urban  Fishing  Program  should  be  applied 

to  the  area  along  the  North  Branch.  Instead,  this  particular  proposal  was 
thought  to  have  more  value  and  be  more  applicable  to  the  inner  city  areas 
of  Chicago.  The  Division  of  Fisheries  was  also  interested  in  the  possi- 
bility of  providing  a snail  tributary  leading  into  Lake  Michigan  to  support 
their  salmonoid  stocking  program.  They  also  expressed  interest  in 
manageable  off-stream  inpoundments . Furthermore,  it  was  concluded  that 
the  North  Branch  would  not  require  any  in-stream  structural  improvements  to 
encourage  fish  populations  since  water  quality  is  the  primary  degrading 
factor  of  this  potentially  good  stream. 

"Streams  in  the  Chicago-South  End  of  Lake  Michigan  Wastewater 
Management  Study  area  which  are  of  adequate  length  and  width  and  still 
possess  sufficient  stream  type  habitat  (pool  and  riffle  areas)  conducive 
to  the  i improvement  of  sport  fishing  through  improved  water  quality  and  flow 
control  include:  the  DuPage  River  and  its  West  Branch,  Hickory  Creek, 

North  Branch  of  the  Chicago  River,  Poplar  Creek,  lower  Salt  Creek,  the 
upper  and  lower  Des  Plaines  River,  and  Thom  Creek.  The  implementation 
of  adequate  water  quality  and  flow  regimens  on  these  streams  would  offer 
great  potential  for  the  redevelopment  of  an  inproved  stream  type  fishery, 
with  possible  reestablishment  of  such  species  of  fish  as  smallmouth  bass, 
rock  bass,  various  darter  and  stream  type  minnow  species." 

f.  Indiana  Department  of  Natural  Resources.  The  Division  of  Oitdoor 
Recreation  is  in  favor  of  both  the  river  corridor  recreational  development 
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concept,  and  regional  planning  to  satisfy  recreational  needs.  The  State 
at  this  time  is  not  in  favor  of  the  Urban  Fishing  Program  but  felt  that 
it  offers  potential  for  the  future. 


g.  United  States  Department  of  the  Interior,  Bureau  of  Sport 
Fisheries  and  Wildlife.  The  Bureau  is  interested  in  encouraging  various 
types  of  fish  management  programs  within  urban -sub urban  areas.  If  the 
States  express  interest  in  the  Urban  Fishing  Program  for  the  C-SELM  area, 
then  the  Bureau  would  respond  to  that  interest.  Since  the  States  have 
expressed  limited  interest  at  this  time,  other  fish  management  programs 
were  suggested  for  the  C-SELM  area. 


h.  United  States  Department  of  Housing  and  Urban  Development  (HUD) . 
HUD  expressed  interest  in  our  river  corridor  planning  approacn  and 
suggested  that  we  coordinate  closely  with  Northeastern  Illinois  Planning 
Commission. 

i.  United  States  Department  of  the  Interior,  Bureau  of  Outdoor 
Recreation.  The  Bureau ys  general  reaction  to  our  river  corridor  model  was 
favorable.  A great  deal  of  daily  recreation  use  can  be  expected  from 
urban -suburban  recreational  development. 

j . Other.  Electric  power  companies  in  the  study-  area  were  asked  to 
provide  statements  relating  to  their  interests  in  and  liability  concerns 
for  the  use  of  their  transmission  line  rights-of-way  for  recreational 
use.  These  rights-of-way  could  serve  as  connecting  corridors  between 
river  corridors  and/or  open-space  lands. 

ADDITIONAL  CONSIDERATIONS 

CONNECTING  TRAILS 


Since  the  concept  of  river  corridor  recreational  development  is 
acceptable  at  all  levels  of  coordination,  connecting  "green-belt"  corridors 
(or  connecting  trails)  between  river  corridors  become  logical  supplements. 
Interpretation  of  the  Northeastern  Illinois  Planning  Commission  and  Lake- 
Porter  County  Regional  Transportation  and  Planning  Commission  open  space 
acquisition  plans  has  shown  that  connecting  corridors  are  to  be  encouraged. 
Concurrently,  the  potential  exists  for  using  electric  power  company 
transmission  line  rights-of-way  for  this  purpose.  With  this  possibility 
in  mind,  the  views  of  the  utilities  were  solicited  and  are  listed  below: 

COMCNWEALIH  EDISON  COMPANY 

Currently  the  Commonwealth  Edison  Company  has  many  miles  of  fee  owned 
and  easement  rights-of-way  in  northern  Illinois.  These  rights-of-way  were 
acquired  for  high  voltage  electric  transmission  lines.  However,  they  are 
being  used  for  many  other  compatible  purposes.  Other  utilities  have 
purchased  rights  in  these  rights-of-way  for  gas  mains,  petroleum  pipelines 
and  in  addition  the  surface  is  used  in  many  locations  by  public  bodies, 
private  groups  or  individuals  for  various  purposes  such  as  parking,  lawn 
and  garden,  agriculture,  roadways  and  recreation.  There  are  locations 
where  the  rights -of -way  remain  in  a relatively  undisturbed  state  and  they 
are  used  for  hiking  trails. 
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Edison's  rights-of-way  are  currently  being  used  for  recreational 
purposes  at  many  locations.  The  rights-of-way  are  leased  by  school 
districts,  park  districts,  youth  baseball  groups,  home  associations, 
forest  preserve  districts  and  churches.  The  uses  range  from  playgrounds 
and  baseball  fields  to  hiking  trails. 

The  best  exanple  of  a hiking  trail  on  an  Edison  fee  owned  right-of-way 
is  the  Keepataw  Trail  south  of  the  Argonne  National  Laboratory  west  of 
Illinois  Route  83. 

In  the  case  of  easement  rights-of-way  the  best  exanple  is  the  Illinois 
Prairie  Path.  Edison  acquired  perpetual  easement  rights  for  facilities, 
including  electric  tcwer  lines  and  pole  lines,  from  the  Chicago,  Aurora 
and  Elgin  Railway  Company  in  1946.  In  some  cases  Edison  owned  the  under- 
lying fee  title  to  portions  of  the  Railway's  right-of-way.  When  the 
Railway's  right-of-way  was  acquired  by  DuPage  County,  Edison  retained  its 
easement  rights.  Edison  subsequently  cooperated  with  the  Illinois  Prairie 
Path  people  at  the  time  they  were  negotiating  a lease  with  DuPage  County 
and  agreed  to  conduct  its  operations  on  the  right-of-way  so  that  there 
would  be  a minimum  of  disruption  of  the  terrain. 

The  possibility  of  expanding  the  use  of  Edison's  rights-of-way  for 

hiking  or  bike  trails  or  other  recreational  uses  does  involve  problems 

not  from  the  standpoint  of  compatibility  with  Edison's  use  of  the  right- 

of-way  for  electric  transmission  or  distribution  lines, but  from  a 

public  relations  standpoint. 

As  an  exanple  Edison  has  many  leases  outstanding  on  its  rights-of-way 
for  lawn  and  garden,  parking  and  agriculture  and  other  purposes.  If  a 
request  to  lease  a strip  of  right-of-way  is  received,  the  right-of-way 
may  cross  many  of  these  leased  properties.  The  concurrence  of  the  lessees 
would  have  to  be  obtained  by  the  groip  desiring  to  establish  concurrent 
usage. 

In  other  cases,  the  rights-of-way  are  adjoined  on  both  sides  by  the 
backyards  of  residential  lots  and  the  neighbors  are  using  the  right-of-way 
for  lawn  and  garden.  They  view  the  area  as  private  and  subsequently  if 
Edison  opens  up  the  area  for  a hiking  or  bike  trail  or  for  a lineal  park, 
the  neighbors  view  it  as  an  infringement  on  their  privacy.  Subsequently, 
Edison  feel  that  it  is  the  obligation  of  the  party  desiring  to  establish 
the  trail  to  sell  the  idea  to  its  neighbors  that  the  establishment  of  the 
trail  is  in  the  public  interest.  Many  of  these  people  have  purchased  the 
lots  with  the  idea  that  the  property  is  available  for  their  use  and  they 
look  upon  changing  the  use  as  an  act  of  bad  faith. 

Any  groip  desiring  to  establish  a trail  on  the  right-of-way  as  a 
connection  between  two  parks  or  between  a park  and  a forest  preserve,  should 
make  a request  to  the  company  outlining  the  length  of  right-of-way  desired 
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with  details  of  the  proposed  use.  Edison  would  in  turn  make  a study  of 
the  strip  of  right-of-way  involved,  as  to  what  outstanding  leases  there 
are,  and  as  to  what  problems  it  would  expect  to  encounter  with  its 
neighbors . Subsequently,  a meeting  would  be  arranged  and  ways  discussed 
to  overcome  the  problems.  Che  provision  worth  noting  specifically  is  the 
requirement  that  the  group  establishing  the  trail  take  out  an  insurance 
policy  in  the  name  of  Edison  in  the  limits  prescribed.  This  is  required 
in  all  cases  and  has  not  proved  to  be  a-  problem  to  any  of  the  groups 
presently  using  Edison's  right-of-way. 

.NORTHERN  INDIANA  PUBLIC  SERVICE  CORPORATION’  (NIPSCO). 

Comments  relating  to  use  of  transmission  line  rights-of-way  were  limited 
to  those  owned  in  fee.  Urban  rights-of-way  are  mowed  on  a regular  basis 
and  permission  has  been  granted  to  use  them  for  some  recreational  areas 
including  tennis  courts  and  other  sports.  City  park  areas  in  at  least 
one  municipality  have  been  planned  where  the  city  acquires  property  on 
both  sides  of  the  right-of-way  to  increase  the  effective  park  area. 

Permanent  construction  on  the  right-of-way  was  not  planned.  Rural  area 
rights-of-way  are  generally  continued  in  agricultrual  use  by  the  farmer. 

NIPSCO  would  be  interested  in  the  utilization  of  right-of-way  for  recreational 
purposes,  consistent  with  the  safeguarding  of  transmission  facilities. 
Recreational  uses  which  appear  permissible  include  fishing,  picnicking,  and 
park  facilities.  While  more  permanent  recreational  facilities  such  as  tennis 
courts  may  be  installed  in  certain  areas,  the  need  to  install  additional  and 
maintain  present  facilities  involves  financial  risk  to  the  governmental 
agency.  Repair  of  any  recreational  facilities  are  at  the  expense  of  the 
party  using  the  right-of-way.  Hiking  or  bicycle  trails  could  be  developed. 

Many  unfavorable  complaints  have  been  received  by  NIPSCO  from  adjacent 
property  owners  and  local  police  departments  when  powered  units  such  as 
mini-bikes,  all  terrain  vehicles,  and  snowmobiles  are  used  on  the 
right-of-way.  On  this  basis  permission  would  not  be  granted  for  gas  or 
electric  powdered  vehicles.  The  governmental  agency  developing  the  corridor 
for  recreational  uses  would  be  expected  to  assume  all  liability  which  may 
arise  from  personal  injury,  death,  or  property  damage  as  a result  of  use 
of  the  right-of-way  for  these  purposes.  One  of  the  big  objections  to 
permitting  public  use  of  the  conpany's  real  estate  is  the  potential 
liability  the  company  could  incur  for  personal  injury  or  death  resulting 
to  the  persons  using  the  right-of-way  with  its  permission.  This  is  a 
widely  held  fear  on  the  part  of  utilities  and  tnere  needs  to  be  legislation 
that  would  remove  the  prospect  of  civil  liability  in  damages  for  those 
instances  where  utilities  permit  public  use  of  their  properties.  Consequently, 
the  utilities  feel  that  it  would  be  of  great  value  to  have  legislation  of 
this  type  proposed  in  the  States  involved. 

REHABILITATION  OF  SKOKIE  LAGOONS. 

It  has  been  suggested  that  a model  study  and  restoration  project  be 
undertaken  for  the  Skokie  Lagoons.  These  lagoons  are  an  integral  part  of  the 
Nor tii  Branch  aquatic  ecosystem  and  should  be  restored.  A research  study 
should  define:  (1)  the  existing  status  of  the  lagoons,  (2)  the  best  method 

of  rehabilitating  the  lagoons,  (3)  monitoring  results  during  rehabilitation, 
and  (.4)  monitoring  results  after  rehabilitation.  This  project  would  be  of 
value  to  other  areas  of  the  nation  faced  with  possible  in-stream  rehabil- 
itat ion. 
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SECTION  IV  - APPLICATION  OF  PROTOTYPE  FINDINGS 


IMPLEMENTATION 

To  date,  most  of  the  lands  encompassed  by  the  proposed  river  corridors 
have  been  earmarked  for  open  space  either  by  the  Northeastern  Illinois 
Planning  Commission  (NIPC)  or  the  Lake  Porter  County  Regional  Transportation 
and  Planning  Commission.  The  open  space  concept  of  these  planning 
commissions  has  not  been  fully  implemented  by  necessary  ordinances,  nor 
have  all  the  economic  consequences  of  removing  these  lands  from  the  tax 
rolls  been  ascertained.  Therefore,  additional  studies  will  be  required 
before  acquisition  and  development  are  undertaken.  Since  the  use  value 
of  the  corridors  is  directly  related  to  the  water  quality  and  flow 
regimen  control  which  would  be  achieved  by  adoption  of  an  appropriate 
regional  waste  treatment  alternative,  development  of  these  corridors  should 
be  phased  and  made  part  of  a total  development  plan.  An  appropriate  study 
beyond  this  planning  effort  should  establish  design  controls  relative  to: 
acreage;  usage;  costs,  including  annual  charges  for  operation  and  maintenance 
of  the  various  stream  reaches;  and  the  zoning,  type  of  ownership,  and 
adjusted  tax  structure  necessary  to  encourage  local  participation.  Imple- 
mentation funding  should  be  time-phased  to  coincide  with  construction  of 
the  regional  treatment  system.  Participating  State  and  local  agencies 
would  be  offered  the  option  of  cost- sharing  the  acquisition  and  develop- 
ment of  the  corridor  lands  under  current  Federal  programs  and  acquire 
land  deeds,  subject  to  an  administrative  agreement  to  be  defined. 

LAND  CONTROL 

Since  establishment  of  the  corridors  will  cause  a minor  reduction  in 
assessed  land  values  which  serve  as  the  counties'  tax  bases,  it  is 
recommended  that  ownership  of  these  lands  be  varied.  This  would  help 
minimize  the  loss.  As  previously  mentioned,  all  land  developed  for  fishing 
and  general  recreational  use  should  be  bought  in  fee.  The  remaining  land 
portions  not  already  in  public  ownership  can  be  controlled  through  the  use 
of  special  development  set-backs  (easement  or  zoning)  restrictive  in  nature, 
but  at  the  same  time  designed  to  offer  the  owner  a special  inducement 
(payment  or  tax  reduction)  to  insure  participation.  Basin  residents  must 
make  a decision  concerning  the  amount  of  acreage  to  be  acquired  in  the 
development  of  the  river  corridors.  Open  space  zoning  is  an  effective 
supplement  to  purchase  in  fee  or  the  use  of  restrictive  easements. 

Restrictive  easements  will  guarantee  preservation,  while  not  allowing 
public  access.  Care  should  be  taken  to  insure  that  land -use  planning  is 
restrictive  in  nature  and  that  flood  plain  intrusion  such  as  residential 
and  industrial  development  (if  allowed)  be  restricted  and  buffered  by 
vegetation  from  the  rest  of  the  corridor.  To  enhance  the  environmental 
aspects  of  these  corridors,  planting  should  be  in  concentrations  of  selected 
timber  and  other  vegetative  cover.  Management  of  the  vegetation  will  affect 
the  wildlife,  recognizing  that  only  wildlife  habitat  can  be  managed.  Nut 
producing  trees  should  be  encouraged.  Planting  should  include  white  oak, 
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red  oak,  burr  oak  (oaks  confined  to  larger  land  holdings  away  from 
flooding),  white  birch,  black  walnut,  various  ash  species,  shaking  aspen, 
and  black  willow.  The  species  listing  for  other  rivers  in  the  C-SELM 
area  would  vary  to  a limited  extent  from  the  aforementioned  plantings. 
Planting  of  smaller  shrubs  and  tree  species  such  as  red  and  yellow  twig 
dogwood,  multiflora  rose,  honeysuckle,  and  mulberry  should  also  be 
encouraged.  This  together  with  selected  herbaceous  species  and  grasses 
should  provide  adequate  cover  to  resist  soil  erosion,  as  well  as  good 
wildlife  habitat.  An  additional  constraint  to  the  prototype  concept  is 
the  stipulation  that  purchase  in  fee  of  areas  for  general  recreation  use 
be  restricted  to  existing  "open  space"  lands.  Restricting  acquisition 
to  open  space  (not  already  in  public  ownership)  will  minimize  community 
disruption.  Therefore,  the  corridor  should  be  considered  variable  in 
width,  suggesting  purchase  where  land  is  now  available  while  still 
maintaining  a continuous  corridor.  This  variability  has  and  will  occur; 
nevertheless,  the  eorridors  on  other  streams  Should  strive  to  create 
continuity  wherever  possible. 

APPLICATION  OF  PROTOTYPE  MODEL 

Aside  from  the  North  Branch  of  the  Chicago,  the  redistribution 
system  for  each  of  the  NDCP  alternatives  had  provided  an  enhanced  flow 
regimen  on  some  25  other  streams  within  the  C-SELM  study  area.  Conse- 
quently, the  implications  of  establishing  a recreational -environmental 
corridor  on  these  streams  was  assessed. 

Shown  in  Table  GB-IV-1  are  the  streams,  the  linear  miles  of  usage 
corridor  (80%  factor)  and  approximate  acreage  suggested  for  purchase. 

These  figures  are  indicative  of  a potential  and  would  have  to  be  adjusted; 
subject  to  a detailed,  on-site  environmental  assessment.  This  assessment 
would  correlate  such  factors  as  stream  width,  availability  of  open-space 
lands,  environmental  quality  of  the  flood  plain,  current  and  projected  use 
trends  of  adjoining  lands  and  recreational  needs  of  the  communities  within 
10-20  minutes  driving  time  of  the  streams'  various  increments. 

Assuming  the  purchase  of  the  required  acreage  (some  17,400  acres) 
sufficient  recreational  facilities  could  be  provided  to  meet  some  100,000,000 
user-days  per  year.  See  Table  GB-IV-2.  The  cost  required  to  meet  these 
needs  would  vary,  depending  on  the  extent  of  the  preservation  program 
adopted.  Using  the  two  unit  values  per  linear  mile  previously  determined 
in  Section  III,  the  costs  could  range  from  $949,300,000  to  $1,449,600,000. 

If  the  North  Branch  costs  were  also  included,  the  total  cost  would  increase 
to  $1,050,100,000  and  $1,603,200,000,  respectively.  While  these  figures 
seem  extremely  high,  these  two  costs  average  about  $0.56  and  $0.86  pet- 
user  day,  respectively,  when  amortized  over  a 50-year  period  at  a 5.5 
percent  interest  rate.  This  unit  value  of  capital  cost  excludes  any 
consideration  of  the  worth  of  the  lands  set  aside  for  preservation  purposes. 
Aside  from  any  visitation  creditable  to  the  use  of  these  latter  lands,  the 
intangible  worth  from  an  environmental  and  social  well-being  standpoint 
is  incalcuable. 
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PROTOTYPE  REQUIREMENTS  - OTHER  C-SELM  STREAMS 


Linear  Measure  (Miles)  Approximate  Acreage* 
Stream  of  Corridor Suggested  for  Purchase 


DuPage  River 

77 

2910 

DesPlaines  River 

93 

3491 

Weller  Creek 

10 

364 

Willow  Creek 

7 

291 

Silver  Creek 

6 

218 

Salt  Creek  (Illinois) 

42 

1600 

Addison  Creek 

10 

364 

Lily  Cache  Creek 

19 

727 

Hart  Ditch 

10 

364 

Deer  Creek 

6 

218 

Tinley  Creek 

6 

218 

Hickory  Creek 

23 

873 

Thom  Creek 

10 

364 

Butterfield  Creek 

14 

509 

Calumet  Slough 

6 

218 

Turkey  Creek 

14 

509 

Deep  River 

17 

655 

Salt  Creek  (Indiana) 

10 

364 

Mill  Creek 

6 

218 

Avon -Fremont  Drainage  Ditch 

3 

72 

Indian  Creek 

11 

436 

Buffalo  Creek 

9 

364 

Spring  Creek 

11 

800 

Jackson  Creek 

14 

509 

Grand  Calumet  River 

19 

727 

“533- 

Total 

17',  33  3 

say 

17,400 

* Acreage  figures  are  based  on 

acquisition 

relationships 

established 

prototype. 
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TABLE  GB-IV-2 


PROJECTED  ANNUAL  RECREATIONAL  USAGE 
OTHER  STREAMS  IN  C-SELM  AREA 


Stream 

Total  Acreage 

DuPage  River 

2,910 

Des  Plaines  River 

3,491 

Weller  Creek 

364 

Willow  Creek 

291 

Silver  Creek 

218 

Salt  Creek  (Illinois) 

1,600 

Addison  Creek 

364 

Lilly  Cache  Creek 

727 

Hart  Ditch 

364 

Deer  Creek 

218 

Tinley  Creek 

218 

Hickory  Creek 

873 

Thom  Creek 

364 

Butterfield  Creek 

509 

Calumet  Slough 

218 

Turkey  Creek 

509 

Deep  River 

655 

Salt  Creek  (indiana) 

364 

Mill  Creek 

218 

Avon- Fremont  Drainage  Ditch 

72 

Indian  Creek 

436 

Buffalo  Creek 

364 

Spring  Creek 

800 

Jackson  Creek 

509 

Grand  Calumet  River 

727 

Total  Acreage 

17/3*3" 

Say 

17,400 

Approx.  * 

Projected  Annual  Usage 

16,686,000 

18,429,200 

2,511,600 

2.182.500 

1,874,800 

9.490.000 

2,511,600 
.3,416,900 

2,511,600 

1,874,800 

1,874,800 

4.316.000 

2,511,600 

3,003,100 

1,874,800 

3,003,100 

3.209.500 

2,511,600 

1.874.800 

864,000 

2.746.800 

2,511,600 

3.440.000 

3,003,100 
3,416,900 

Projected  Usage  l0l,270,'7OO 

100,000,000 


* Usage  Estimates  were  based  on  the  assumption  of  similar  size  land 
parcels  as  identified  on  North  Branch 
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SUPPLEMENTAL  NEEDS 

The  foregoing  information  provides  a long-term  implementing  frame- 
work, should  the  option  to  develop  the  floodplains  for  open-space  and 
recreational  usage  be  selected.  In  addition,  there  will  be  a need  for 
site-specific  remedial  measures,  both  in-stream  and/or  the  adjacent  lands. 
Seme  of  these  measures  will  involve  the  restoration  of  damage  from  bank 
erosion,  clean-up  of  algae  growth  and  minor  dredging  to  remove  the 
sediment  that  has  degraded  the  aquatic  ecosystem  of  the  streams.  All  of 
these  problems  are  reflected  in  the  Need  Inventories  prepared  for  the 
North  Branch  of  the  Chicago  River  (Table  GB-II-I)  and  those  received 
from  local  conservation  groups  for  the:  Des  Plaines  River,  Table 

GB-IV-3;  Salt  Creek,  Illinois,  Table  GB-IV-4;  and  the  Little  Calumet 
River,  Table  GB-IV-5. 

In  addition,  other  specific  areas  have  been  suggested  for  considera- 
tion and  eventual  incorporation  into  an  area-wide  environmental  and 
recreational  program.  These  sites,  together  with  the  suggested  usage, 
are  presented  in  Table  GB-IV-6. 
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CONSERVATION  NEED  INVENTORY 
DES  PLAINES  RIVER 


PROBLEM  INDICATED 

No. 

SUGGESTED  IMPROVEMENT 

No. 

Poor  Water  Quality- 

21 

Improved  Waste  Treatment 

— 

Algae  Growth 

6 

Siltation 

17 

Dredge 

1 

Flooding 

12 

Debris  (natural  or 
man-made) 

21 

Clean-Out  Rubbish 

1 

Bank  Erosion 

5 

Related  Plantings 

14 

Inadequate  Flow 
During  the  Recreational 
Season 

15 

Augment  Flew 

7 

Poor  Quality  Fishery 

20 

Deep  Pool  Excavations 

16 

(Poor  Access) 

16 

Bank  Fishing  Sites 

16 

16 

Boat  Launching  Sites 

16 

14 

Purchase  of  Lands 

14 

(Esthetic  Quality) 

14 

Related  Plantings 

14 

(Lack  of  Facilities) 

3 

Picnic  Areas 

3 

3 

Hiking  Trails 

3 

10 

Canping  Sites 

10 

3 

Nature  Study  Areas 

3 

1 

Construct  Lagoons 

1 

Usage 

10 

Stream  Use  Zoning 

10 

PROBLEMS  INDICATED 

207 

SUGGESTED  IMPROVEMENTS 

129 

(Categpries) 

(12) 

(Categories) 

(9) 
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TABLE  GB-IV-4 


CONSERVATION  NEED  INVENTORY 
SALT  CREEK  (ILLINOIS) 


PROBLEM  INDICATED 

No. 

SUGGESTED  IMPROVEMENT 

Poor  Water  Quality 

8 

Improved  Waste  Treatment 

Algae  Growth 

5 

Siltation 

7 

Dredge 

Flooding 

6 

Debris  (natural  or 
man-made) 

6 

Clean-out  Rubbish 

Bank  Erosion 

3 

Related  Plantings 

Inadequate  Flow 
During  the  Recreational 
Season 

2 

Augment  Flow 

Poor  Quality  Fishery 

7 

Deep  Pool  Excavations 

(Poor  Access) 

2 

Bank  Fishing  Sites 

2 

Boat  Launching  Sites 

3 

Purchase  of  Lands 

(Esthetic  Quality) 

2 

Related  Plantings 

(Lack  of  Facilities) 

2 

Picnic  Areas 

3 

Hiking  Trails 

2 

Camping  Sites 
Nature  Study  Areas 
Construct  Lagoons 

Usage 

_1 

Stream  Use  Zoning 

PROBLEMS  INDICATED 

53 

SUGGESTED  IMPROVEMENTS 

(Categories) 

(12) 

(Categories) 

TABLE  GB-IV-5 


CONSERVATION  NEED  INVENTORY 
LITTLE  CALUCT  RIVER 


PROBLEM  INDICATED  No. 

Poor  Water  Quality  9 

Algae  Growth  5 

Siltaticn  9 

Flooding  7 

Debris  (natural  or  7 

man-made) 

Bank  Erosion  3 

Inadequate  Flow  During  5 
the  Recreational  Season 

Poor  Quality  Fishery  8 

(Poor  Access)  5 

4 

6 

(Esthetic  Quality)  4 

(Lack  of  Facilities  3 

3 

2 

Usage  4 

PROBLEMS  INDICATED  84 

(Categories  (12) 


SUGGESTED  IMPROVEMENT  No. 

Improved  Waste  Treatment 


Dredge  2 

Clean-out  Rubbish  3 

Related  Plantings  4 

Augment  Flow  1 

Deep  Pool  Excavations  5 


Bank  Fishing  Sites 
Boat  Launching  Sites 
Purchase  of  Lands 


Related  Plantings  4 

Picnic  Areas  3 

Hiking  Trails  3 

Canping  Sites 

Nature  Study  Areas  2 

Construct  Lagoons 

Stream  Use  Zoning  6 

SUGGESTED  IMPROVEMENTS  48 

(Categories)  (9) 


GB-IV-8 


i/>  ^ \0 


TABLE  GB-IV-6 


CONSERVATION  NEED  INVENTORY 
DESIRED  LAND  CONSERVATION  PROGRANE 


AREA  SUGGESTED  FOR  PURCHASE 

1.  Hoosier  Prairie* 

(approx.  300-1000  acres) 


2.  Sand  Ridge  Nature  Center 


3.  Area  in  South  Holland 
Illinois 


4.  Gensburg  PTairie 
(120  acres) 


POSSIBLE  USAGE 

Scientific  Research 

Education 

Hiking 

Birdwatching 

Photography- 

Living  Museum 

Education 
Wildlife  Preserve 

Playground 
Wildflower  growth 
Hiking 

Education 

Preservation 


5. 


6. 


7. 


Illinois  § Michigan  Canal  Hiking 

Boating 

Camping 

Picnics 


Giicago  Portage 
(no  additional 
purchase  necessary) 

Lawndale  Dump  and 
Adjacent  Area 


8.  Strip  along  Both  Sides 

of  Des  Plaines  River 
(Cook  County-Will  County) 

9.  Boat  Launching  Area 


Historical  Museun 
Nature  Trails 
Geology  Trails 

Recreational 


Recreational 


Recreational 


LOCATION 

East  of  Kennedy  Ave.,  N.S  S. 
of  Main  St.,  in  Griffith, 
Highland,  and  Schererville, 
Indiana 


Calumet  City,  Illinois 


Between  C§EI  R.R.  and 
Indiana  Ave.,  § 162nd  § 158th 


Markham,  Illinois 


From  Chicago,  Illinois  to 
junction  with  Illinois  River 


49th  St.  and  S.  Harlem  Ave. 


On  Des  Plaines  River 


Between  Stephen  St.  in 
Lemon t and  Romeo  Road 
in  Romeoville 

39th  St.  in  Lyons,  Illinois 


*The  Hoosier  Priarie  has  been  granted  a No.  1 priority  rating  for  preservation 
by  the  Indiana  Natural  Areas  Survey.  It  is  included  in  proposed  legislation 
(HR  10209)  to  expand  the  Indiana  Dines  National  Lakeshore.  It  is  the  last 
area  in  Indiana  where  prairie  exists  as  a landscape  type. 
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TABLE  GB-IV-6  (Cont'd) 


AREA  SUGGESTED  FOR  PURCHASE  POSSIBLE  USAGE 

10.  Drainage  Area  Recreational 

11.  Salt  Creek  Area  Golf  Course 

(approx.  30  acres)  Park 

Flood  Plain 


12.  Salt  Creek  Recreational 

(approx.  80  acres) 

13.  North  Side  of  Sag  Baseball  Fields 

Canal  (10-20  acres) 

14.  Little  Calumet  River  Recreation 

Flood  Plain 


LOCATION 

Long  Run  Creek 

West  Side  of  Stream,  East 
of  Riverside  Drive  and  North 
of  Comnonwealth  Lane  in 
Elmhurst 

From  Eldridge  Park  to 
Monroe  Street  in  Elmhurst 

Near  Alsip,  Illinois 


Highland,  Indiana 


GB-IV-10 


nevertheless,  the  corridors  on  other  streams  should  strive  to  create 
continuity  wherever  possible. 


r- 


1 


